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WRIGHT AERONAUTICAL CORPORATION 


INE craftsmanship is not a com- 
modity readily purchaseable in 
the open market. 


It must have behind it a wealth of 
tradition, a high ideal, and a determi- 
nation to live up to a worthy heritage. 


Twenty years ago the builders of 
Wright Aeronautical Engines and 
Wright Planes introduced the first suc- 
cessful self propelled flying machines. 


This Organization of engineers and 
builders have, ever since, given their 
best to the improvement and refine- 
ment of the flying art and its craft. 


Until today no finer product of cor- 
rect engineering practice nor wider 
experience in the production of en- 
gines and planes can be found in the 
entire field of international aeronautics. 
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Has Commercial Aviation A Future ? 


















Doubting Thomases say the airplane, so effective in war, will never serve man 
efficiently as a carrier of commerce. Mail and passenger planes in America 
and Europe, covering charted routes on scheduled time and in comparative 
safety, leave them unconvinced. 


War furnished the necessity which became the mother of many notable 
aeronautical inventions and improvements. Peace, lacking the same com- 
pelling urge, will be more leisurely in working out the ultimate solution of 
commercial air transportation, but it will eventually reach the solution. 





We firmly believe that at no far distant day, flying will be more common- 
place than driving an automobile was a comparatively few years ago. 


Believing this, the Standard Oil Company (Indiana) has put its shoul- 
ders to the wheel cooperating with those who are endeavoring to make 
“America First in the Air.” We have developed a gasoline and motor oils 
that are uniform and reliable, and adequate supplies of both are available at 
landing fields throughout the Middlewest. These products are: 


Stanolind Aviation Gasoline 
and 


Superla Aero Oils 


Builders and pilots of aircraft have secured the most satisfactory results 
with both products. Not a failure has been marked against either. Both 
have won the entire confidence of a large and constantly increasing number 
of aviators. 





STANDARD On. ComPaANy 


(INDIANA) 
MicHIGAN AVENUE CHICAGO, ILLINOIS. 


The official guide of the United States Touring Information Bureau, 
which is now on sale at all Standard Oil Company (Indiana) service stations, 
contains a complete air-way map compiled by the National Aeronautical 
Association of the U. S. A., together with a list of landing fields at which 
Stanolind Aviation Gasoline and Superla Aero Oils may be had. 


These points are also shown in our booklet; “Plane Facts’’ a copy of 
which will be sent to you free on request. 
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— 
HEADLESS ' 


is the designation that 
has been given to the 


Navy MOI all-metal 


airplane, a product of 


the Glenn L. Martin 


organization. 


The development of this 
plane, of which six have 
been built for experi- 
mental purposes, called 
for an unusual amount 
of research work because 
of the many really new 
features in its design 


“A Battle Ship Mast 10,000 Feet High’— 


and construction. 


But the fact that it has 
passed the many and ex- 
haustive Navy tests and 
that thirty-eight addition- 
al machines of this de- 
sign have been ordered, 
speaks volumes for the 
utility and correctness of 
this new creation in aero- 
nautics, as well as for the 
ability and progressive- 
ness of the organization 
responsible for it. 


THE GLENN L. MARTIN COMPANY 


Cleveland 
Builders of Quality Aircraft since 1909 
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| Our Seventh Year Closes 


T{TH this issue, Aviation begins its eighth year of 
\ service to American aeronautics. AVIATION is now the 
oldest acronautical publication in the United States, and is 
the only weekly that has survived. 

It is a great pleasure to express an appreciation to our 
reader triends for their confidence and support during these 
eventful years. And they have been truly eventful. We have 
seen the aircraft: industry expand from a small shop exper- 


imental development business to a production enterprise on 
a huge seale. Airplanes, engines and lighter-than-air craft, 
with all their thousands of accessories, were manufactured 
throuzhout the World War on a seale that would have dazzled 


the eves of the optimistic founders of this magazine. 

It is not without a sense of pride that AviATION mentions 
at this time that eight members of its staff were in service 
during the war, ineluding its President, Technical Ed:tor and 
Military Editor. To those who carried on the activities of 
publishing during this most difficult time is due the greatest 
credit, for in a line where practically all the néws was of a 
confidential character and had to be given out with scrupulous 
discernment, there was only praise from the Services for the 
manner in which AviaTION recorded the progress of aero- 
nautics under war conditions. 

Since the Armistice, conditions in the aircraft industry have 
become inereasingly difficult. Practically all of the companies 
that had large wartime contracts have quit the field, and as 
the appropriations have since been meagre, the small group 
ot companies that have continued aireraft work have had the 
greatest difficulty in surviving. 
has naturally been reflected in the size of the aeronautical 


This depressing condition 


trade press. 

Avi\TION has seen its contemporaries come and go. The 
publishing field of flying seems to have a lure that is compar- 
able only to the moths and a flame. The early pioneers in the 
field, Aeronautics and Aircraft succumbed shortly after Avia- 
TION began publication. The brilliantly pictorial Flying 
reached a point where it had to be merged with Aerial Age, 
which struggled as a weekly and then a monthly, and now we 
hear, has finally joined the others that have quit. Tale Spins 
enjoyed a short but boastful life while Air Power, Wings, 
The Naviator and Pacific Aeronautics have all disappeared. 
Our friend The Ace still appears occasionally and Slip 
‘Stream, after a short intermission, has resumed as the un- 
official official publication of MeCook Field. Aircraft Journal 
atter leading a useful existence during the war was merged 
with AVIATION. 

So, in looking back over the seven years, AVIATION can only 


feel that in surviving it must have in its constructive policy 
that element of permanence that bids well for the future 
extension of its activities. Again to its readers it extends its 
birthday greeting and to its faithful advertisers it expresses 
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its gratitude for their many proofs of confidence and 
approval. 





Between Dawn and Dusk 
’ I \HE general regret felt about the failure of Lieut. Russell 


L. Maughan’s two gallant attempts to span the con- 
tinent between dawn and dusk, should be tempered by the 
thought that these novel and daring experiments were of 
considerable value to the Air Service as well as to the manu- 
facturers of the airplane used. For one thing, it was a 
striking demonstration of the extraordinary mobility of this 
type of ship in cases of emergency, a question which the Air 
Service is seriously studying in connection with its war time 
aspects. On the other hand, the Curtiss Aeroplane and Motor 
Co., manufacturers of Lieutenant Maughan’s plane, furnished 
a telling proof of the ruggedness of this new pursuit ship and 
its engine under extremely trying conditions. Throughout 
both tests, extending over well nigh 3000 miles of flying, as 
well as the return trip from St. Joseph, Mo., the Curtiss D12 
engine functioned perfectly. 

The first trial was interrupted by the presence cf foreign 
matter in a filter heretofore considered adequate to meet any 
demand placed upon it. How this foreign matter got into the 
filter is a problem which has not yet been elucidated. The 
special tanks, when they were constructed, were washed out 
not only with gasoline but also with a diluted solution of 
sulphurie acid, that they might be absolutely clean. Perhaps 
it will be learned that new chamois should not be used for 
filtering gasoline, for there was found considerable fibrous 
material in the filter which could have come from no other 
source. 

The second flight, made ten days later, was again inter- 
rupted, not by the faulty operation of the plane or the engine, 
but by accessory equipment. The oil cooler used on this plane 
is similar to that used in the Army-Curtiss racer which won 
the Pulitzer Trophy Race in 1922. It is notable that this ship 
has had some sixty or seventy hours in the air, prior to the 
transcontinental flight, without experiencing the difficulties 
Lieutenant Maughan contended with. 

The wisdom of the Air Service in carrying out these truly 
heroic tests—using a pursuit ship for cross-country flying on 
schedule—is certainly justified by the experience and knowl- 
edge they afford. Nor can too much be said for the wonderful 
work which Lieutenant Maughan has done in this connection. 


“Emplaning” 

UR London contemporary Flight has enriched the 
QO English aeronautical terminology by coining the word 
“emplaning” to indicate embarking in an airplane. The 
latter cireumlocution is perhaps the best argument in favor 
of the new term, which is both brief and descriptive. 








Welded Steel Cylinder Water Jackets 


By GLENN D. ANGLE 


In charge of Airplane Engine Design, Engineering Division, Air Service 


The situation with regard to steel cylinder water jacket 
failures on airplane engines has become serious. On their 
first attempt at a non-stop coast-to-coast flight, Lieutenants 
Kelly and Macready were forced to land at Indianapolis due 
to the loss of engine cooling water through the opened-up 
welded joints in the cylinder jackets. Similar failures have 
occurred rather frequently during flights of lesser importance 
and also on the test stand. These troubles have been exper- 
ienced not only with the Liberty engine, but with other power 
plants which employ the individual welded steel cylinder 
construction. Furthermore, added to the failures in the welded 
joints are several cases of water leaks through the jacket 
walls caused by rusting during engine storage. Apparently, 
it is now time to definitely determine the causes of these 
failures and, if possible, find means to overcome them. 


Aluminum Block vs. Steel Cylinder 


Of late, there has been a growing tendency among engineers 
interested in airplane engine development, to unconditionally 
adopt the aluminum block construction in preference to the 
individual welded steel cylinder. Can this possibly mean the 
passing of the welded steel cylinder because of the above 
mentioned failures, or is it only taking advantage of some of 
the features which the aluminum block form of cylinder con- 
struction presents? In most eases, no doubt, the reasons are 
two-fold, and in new designs the selection is warranted if the 
desired results cannot otherwise be obtained. However, the 
substitution of the aluminum block construction for the in- 
dividual steel cylinders of some existing engine is merely a 
design compromise. This is explained by the fact that some 
of the more important features of the block construction can- 
not be fully attained. 

The form of eylinder construction to be used for any water- 
cooled airplane engine should be determined by the nature 
of the service, the size, number, and arrangement of cylinders, 
and the normal speed of rotation. In other words, the selee- 
tion will be largely influenced by the center distances of 
adjacent cylinders as governed by other factors, such as the 
required length of the erank-pin and the crankshaft main 
journals. It is unfair then to judge the relative merits in 
these two forms of cylinder construction unless concerned 
with some specifie set of conditions. 

The individual steel cylinders give the lightest structure 
when spaced relatively far apart. On the other hand, when 
compactness is mainly desired and the cylinder spacing is not 
greatly limited by other design factors, the structure as a 
whole will weigh less if some form of aluminum block cyl- 
inders is employed. It is not difficult to select the lightest 
construction after the cylinder center distances have been 
determined. 

The salient features of the block cylinder construction as 
compared with the individual types, aside from the weight 
and compactness point of view, are greater rigidity, decrease 
in the number of exposed joints and water connections, and 
the better opportunity to provide an inclosed valve gear and 
thus reduce the amount of oil leakage. Perhaps the prin- 
cipal disadvantages are the increased costs of manufacturing 
and maintenance. 

Rigidity is ordinarily supplied to any single row of in- 
dividual cylinders by the overhead camshaft housing and 
common inlet manifolds. In many cases, however, this does 
not prove sufficient and any weakness or flaw in a welded 
joint of the water jacket is liable to open up under the severe 
strain set up by too much freedom of movement. These 
strains can be greatly relieved by proper care in the design 
of the cylinder, as will be explained later; but when these 
failures occur on existing engines, the correction can only be 
made by further constraining these movements. If the re- 


quired stiffness is supplied to a single row of cylinders, the 
amount of weight added would be prohibitive in the majority 
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of eases; therefore, in the Vee or W type engines, it is etter 
to brace one row of cylinders against the other. This is often 
accomplished through carburetor flanges or water outlei con- 
nections and gives better results, no doubt, than any specially 
designed bracing of a more rigid nature. y 

Some designers avail themselves of the inherent advantage 
in both types of construction by forming the cylinder |ieads 
of a single row in one block, and the barrels with weld:d-on 
jackets separately. This should give the required rigidity, 
and is even lighter than most forms of block constriction 








f 


Fig. 1—Welded Joints employed for attaching the Water 
Jackets to the Cylinder Head and Valve Port Flanges 


when the cylinders are spaced sufficiently close for its use. 
The Napier “Lion” engine is perhaps the best modern example 
of this kind. 

The first airplane engine employed sheet-steel water jackets. 
This was the Manly five-eylinder radial engine that was in- 
stalled in one of Professor Langley’s experimental machines. 
These jackets were brazed onto drawn steel cylinders in which 
liners of cast iron were later fitted. 

The cylinders employed on most of the other early engines 
built for aireraft use, were cast iron with integral water 
jackets. These cylinders naturally followed closely the form 
of construction used in automobile engines; but it was soon 
realized that the cast water jackets constituted altogether too 
large a proportion of the engine weight, and designers turned 
their attention to attaching separately formed metal jackets 
of thin section. Various kinds of material and methods of 
attaching have been tried. 

Several constructors adopted the copper water jacket at- 
tached to cylinders of cast iron. In this country, the Hansen- 
Snow engine and the first engine built by Aeromarine had 
electrolitically deposited jackets. On the latter engine, how- 
ever, the copper jackets only surrounded the cylinder barrel. 
Curtiss, Elbridge, Rausenberger and Snadecki attached spun 
copper jackets, and so did Van Blerck, but in the latter case 
the cylinders were made from steel. Some of the later Cur- 
tiss engines extensively employed the brazed-on monel metal 
water jacket to both east iron and steel. 

In France, the copper jackets were used by Antoinette, 
Panhard, Salmson, Clément-Bayard, Darracq, and Clerget. 
These cylinders were all made from steel. The electrolitically 
deposited copper water jackets, found only among the above 
on the Antoinette engines, were among the first ever used. 
Panhard built engines having steel cylinders with copper 
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water jackets as early as 1903, and in 1908 this firm built 
four sizes of airplane engines which employed the same type 
of cylinder construction. : : 

The German built N.A.G. engines had copper water jackets 
held to the cast-iron cylinder by spring rings, and the Adler 
engines used corrugated copper jackets attached to forged 
steel cylinders. The well-known Austro-Daimler engines, 
which were built in Austria; used copper water jackets at- 
tached to cylinders of cast iron. ; f 

The British built Beardmore engine cylinders were practical- 
ly identical with those on the Austro-Daimler engines. Two 


other Jesigns built in Great Britain were also known to have 


used «opper jackets. The Dorman engines had spun copper 
jackei~ attached to cast-iron cylinders by steel bands, while 


the jackets of the Green engines were made water tight by 
rubber rings. The Isotta-Fraschini engines, which were built 
in Itn!v, have used eylinders cast in pairs of grey iron with 


both .»pper and steel water jackets attached by a number of 
small screws. 
Corsidering the probable experimentation connected with 
develi ing the designs referred to above, it is readily con- 
cluded that the art of metal water jacket construction has 
receiv 1 much attention. With the development of the auto- 


veneci.s welding processes, the all-steel cylinder soon became 
the mst popular form of construction. This type has been 
used larger quantities by manufacturers in all countries 
than ony other kind ,of cylinder, and it therefore demands 
more ‘han passing consideration. 
Foreign Practice 

The welded-on steel water jackets are found on practically 
all German built airplane engines. These include the Argus, 
Bassé-Selve, Benz, B.M.W., Koerting, Maybach, Mercedes, 
and Rheinische. The lower end of the jacket on the Maybach 


engine=. however, is made water tight by a packing. Cast- 
iron «\linder heads with steel barrels are used on the Bassé- 
Selve, Benz, and Maybach, as well as on some of the early 


Mercedes designs. Many eredit the German engineers with 
the development of the welded steel type of cylinder con- 
struction; at any rate, their designs appear to have been 
rather closely copied in several other countries. 

In Austria, the later Austro-Daimler designs and the Hiero 
engines used the welded-on steel jacket construction. Lor- 


raine-ietrich and Renault have built several airplane engines 
with this type of eylinder, but they are the only French firms 


XN 


\ 
\ 














Fig. 2—Typical joints for welding lower end of the water 
jacket 


known to have used this construction to any extent. The 
Lorraine-Dietrich cylinders are made up in pairs and sur- 
rounded with a common water jacket. This is permitted by 
the closeness of two cylinders as a result of the spacing 
necessary with a three-bearing four-throw crankshaft or a 
four-hearing six-throw crankshaft. 

The airplane engines built in Italy, that have cylinders with 
sheet-steel water jackets, include the Ansaldo, Colombo, Fiat, 
Lancia, and §.P.A. The Colombo cylinders and the cylinder 
heads of the Lancia engine are cast iron. The S.P.A. cylin- 
ders are welded-up in pairs and surrounded by a single water 
jacket for both. 

The British-built Galloway engine cylinders have cast-iron 
heads. steel barrels, and clamped-on sheet-steel water jackets, 
but on the other British airplane engines, the sheet-steel 
jackets are welded in place. The list includes the Rolls-Royce, 
Argyl, Vauxhall, R.A.F. 3a, Napier “Cub”, and the Sunbeam 
“Sikh” engines. 

In this country, the Harriman engines and some of the 
desizns built by Duesenberg had cylinders of cast-iron. The 
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Martin engine cylinders were built up in pairs of steel, while 
the individual all-steel construction is found on the Hall- 
Scott, Packard, Liberty, and Engineering Division—Air Ser- 
viee—Model W-1-A engines. 

A complete history of the experience with the majority of 
engines mentioned above would be difficult to obtain, par- 
ticularly with reference to those which have been built in 
other countries. However, the continued use of the individual 
steel cylinder with welded-on sheet-steel water jackets, by 
some of the best known airplane engine manufacturers abroad, 
would lead to the belief that no serious difficulties have been 
encountered in the development of this form of cylinder con- 


| b 
a ° 
Fig. 3—Typical joints for welding together two-piece jackets 


struction. At any rate, this is assumed to be the ease, and 
the discussion of water-jacket failures must then be confined 
to domestic designs. 

The joints for welding the jackets to the cylinder must be 
so designed that the welding operations are simple and rapid; 
in other words, the welds should be made with the minimum 
possible quantity of heat. In order to do this, the parts to 
be welded should correspond in section at the joint and thus 
require very little pre-heating. Sometimes a careless welder 
will burn away the jacket while pre-heating the heavier sec- 
tion, and the result will be a poor weld which frequently 
contains oxides or other impurities. 


Types of Sheet Metal Welds 


The best method in welding sheet-metal to a steel forging 
is to first fuse the two parts and then fill in or build up with 
welding wire. The welding wire giving the best results is a 
good grade of Swedish iron, copper-coated wire being pre- 
ferred as this reduces the quantity of oxides flowing into the 
joint. The operator should delay the application of the 
welding wire sufficiently to allow the two parts that are to be 
joined to reach the proper welding heat. Cases are known 
where the wire was built up over the joint, welding itself to 
each member, but the jacket and cylinder themselves were 
merely in contact. Welds made in this fashion may hold 
under static pressure tests, but they actually open-up during 
operation as a result of vibration. 

Several types of joints used for welding the jacket to the 
cylinder, particularly at the valve port flange, are shown in 
Fig. 1. The joint shown at (a) is the type employed on the 
Mercedes, Fiat, and Lorraine-Dietrich engines. Experienced 
welders are required to make this type of joint as it is diffi- 
cult to direct the flame of the torch against the heavy section 
during preheating without over-heating or burning the jacket. 
The joint shown at (b), which is used on the Bassé-Selve 
engines, is perhaps easier to weld because the corner requires 
less time to pre-heat and the jacket is not so liable to burn 
before the weld is made. The joint shown at (ce) is quite 
similar; this type of weld is used on the Austro-Daimler 
engines. 

A number of firms that build steel cylinders use the type 
of jacket weld shown at (d). This joint, in addition to the 
features presented by the types of welds shown by (b) and 
(ec), permits a heavier weld to be made and requires less care 
as regards overheating the jacket. The German Benz engines 
have this type of welded joint between the water jacket and 
the valve port flange of their cast-iron cylinder head. From 
the point of view of welding, the joint (e) is quite satis- 
factory. It can be criticized, however, in that it requires 
rather expensive machine operations, but this expense is 
partly offset by the fact that less skillful welders can be 
employed for these operations. The “Liberty”, Engineering 
Division—Air Service—Model W-1-A engines, and others use 
this form of weld. Very often the shape of the jacket cannot 
be easily made to conform with the shape of the cylinder 
head or flange to which it is to be attached. In the case of 
a reverse bend, the form of joint shown at (f) will give good 
results. This joint resembles type (e), but it is not as capable 
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of holding together under vibration, nor is it as easy to fit 
before welding. A special joint used in the Hiero engines 
is shown at (g). The inlet and exhaust port flanges are 
screwed into the cylinder head to a seat, the jacket being 
clamped between the head and port flange. The weld then 
locks the port flange in position and makes the jacket joint 
water tight. 

In Fig. 2 are shown typical welded joints for the lower 
end of the water jacket. Type (a), which is common to the 
Mercedes engines, is perhaps the simplest design, but requires 
greater care in welding than the designs shown by (b) and 
(ce). Type (b) is found on the Hiero engines and type (c) 
on the “Liberty”, as yee as on several others. In these joints 
a satisfactory weld can be made without using very much 
welding wire, as the jacket and the thin flange of the eyli nder 
will fuse very readily. Type (d) is a special design used on 
the Fiat engines. * The only apparent advantage in this joint 
is the possible allowance for expansion to relieve the strains 
in the weld. 

Water jackets are generally made in two 
vertical weld is necessary to join them. Fig. 3 shows the two 
methods used. For the joint shown at (a), the jackets are 
brought almost in contact and then tack welded. During the 
final weld, a certain quantity of welding wire flows on the 
interior of the jacket and forms a lock of a section similar 
to a rivet. This joint is the one usually employed, and is 
entirely satisfactory if well made. Type (b) is simple from 
the point of view of welding, but requires additional forming 
in the jackets and detracts from the appearance and ease of 


pieces, thus a 


handling. The Napier Company use this design for both 
“Lion” and “Cub” airplane engines. 
In the sketches of the various designs of welded joints, 


no account is taken of that part of the jacket or cylinder 
which forms the weld. The original shape is shown plus the 
addition to the average good weld after it is finished. Al- 
though the descriptions are brief and no specific are 
diseussed in detail, it is apparent that the joint design should 
be selected principally with a view of facilitating the welding 
operations. 


cases 


Relative Position of Joints 


The relative position of the joints and the order in which 
they are welded are also of great importance. Strains are 
set up if the jacket is not free to contract during the cooling 
after welding. This means that the jacket should be free, on 
one side of the weld at least, in order not to highly 
weld that is already made. The welding operations should 
then progress from one end of the cylinder to the other after 
tack welding or clamping the jackets in their proper position. 
The experience with several modern steel cylinder designs 
indicates that the best method is to start welding at the top 
and make the final weld at the lower end of the jacket. The 
strains set up by the last weld are greatly relieved by the 
corrugations in the jackets. From a design point of view, 
this is the real reason for corrugating the water jacket, 
although it is assumed by many to be mainly for the purpose 
of relieving the strains of expansion due to the heat during 
operation. The contraction of the metal after welding, how- 
ever, is always greater than the expansion during running. 


TABLE I. DATA ON ENGINES USING WELDED STEEL 


stress a 








CYLINDERS 
No. Cyl. Displace- Com- 
Rated Bore Stroke ment pression 

Engine Hp. Type In. In. per hp. B.m.e.p. Ratio 
Benz 200 6-V 5.51 7.48 4.83 117.0 5.80 
B.M.W. 185 6-V 5.91 7.09 5.86 96.4 6.51 
Fiat ‘A12”’ 300 6-V 6.3 7.09 440 112.0 4.67 
Fiat ‘“‘A14” 650 12-Vee 6.69 8.27 5.36 98.9 4.98 
Hall Scott “L6” 200 6-V 5.00 7.00 3.85 120.5. 5.30 
Liberty-6 200 6-V 5.09 7.00 3.57 130.5 5.42 
Liberty-8 290 8-Vee 5.00 7.00 3.79 123.0 5.42 
Liberty-12 400 12-Vee 5.00 7.00 3.92 119.4 5.42 
Maybach 300 6-V 6.50 7.09 4.96 112.9 5.91 
Mercedes 180 6-V 5.51 6.30 4.90 114.4 5.48 
Mercedes 260 6-V 6.30 7.09 5.25 107.5 4.94 
Napier ‘“‘Lion”’ 450 12-W 5.50 5.125 3.24 127.0 5.53 
Packard ‘744’ 180 8-Vee 4.75 5.25 4.15 119.5 ».02 
Packard ‘1116” 280 12-Vee 4.75 5.25 3.96 125.1 5.56 
Packard “2025” 550 12-Vee 5.75 6.50 3.75 117.1. 5.08 
Rolls-Royce an agle VIII” 360 12-Vee 4.50 6.50 3.52 123.9 4.88 
Rolls-Royce ‘‘Condor”’ 625 12-Vee 5.50 7.50 3.29 126.5 5.17 
SPA 6A 210 6-V 5.3 6.69 4.24 113 5.30 
USA Model WIA 800 18-W 5.50 6.50 3.47 127 5.40 
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Cylinders which are apparently free from failures in the 
jacket welds under normal operation will often give eop. 
siderable trouble from this same source when run at a higher 
compression ratio or at maximum brake mean effective pres. 
sures. The obvious explanation is that the higher force of 
explosion, accompanied by occasional detonation Which jg 
always present under these conditions, set up vibrations that 
become altogether too severe for imperfect or highly stresgeq 
welds. 

Table I gives some data on several well-known airplane 
engines that have welded steel cylinders. Over half- of the 
engines listed develop less than 120 Ib. per sq. in. brake mean 
effective pressure; however, these engines are mostly pre-war 
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Fig. 4—Chart showing Water Jacket Failures during the 
‘Endurance Tests on the Original Model W-/-A Engine 


designs and the majority developing higher mean pressures 
are of more recent design. This table then shows that, in 
general, the output of steel evlinders has been gradually im- 
proved. The failures of jacket welds in any engine of recent 
development can at least be partly ascribed to the severe con- 
ditions imposed upon them by increased power output. 
The above statements, however, do not imply that there are 
any limiting values on brake mean effective pressure or horse 
power per cubic inch piston displacement with cylinders using 
welded steel water jackets. Some data which follows is 
sufficient proof that correctly-designed, properly-welded 
jackets will not fail, regardless of the power output. At this 
point it is only proposed to direct attention to the fact that, 
as the output increases, the design and construction should be 
likewise improved in order not to introduce jacket failure. 


Experience of McCook Field 


A brief history of the experience with water jacket failures 


on the Engineering Division—Air Service—Model W-1-A 
eng*ne may be of interest here. A chart showing the failures 
with the original design of cylinders during five 50 br. en- 


durance tests is given by Fig. 4. Improvements in the design 
of these cylinders were naturally made as new cylinders were 
constructed, however, the original cylinders were used for 
these endurance tests which were conducted mainly for other 
reasons. In Fig. 4 the solid portions show the time during 
whieh the engine was run with jackets leaking. The hori- 
zontal cross section lines indicete the periods run_ with 
cylinders that were re-welded. The vertical lines indicate 
replaced cylinders of identical design, while the diagonal lines 
are for replaced cylinders of new design. This chart only 
takes into account the time recorded during the endurance 
tests, several more hours having been consumed for warming- 
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Fig. 5 (left). Original Model W1A engine cylinder after test.—Fig. 6 (center). Top view of Model WIA cylinder of the 
second series.—Fig. 7 (right). Present design of Model WIA engine cylinder 


up and check runs. It shou'd also be realized that the life 
of an engine tested in this manner is perhaps only half of 
what it would be during flying service. The workmanship 
on these particular cylinders as regards welding, is con- 
sidered, at best, of only average ‘quality. 

During the first fifty hours, two evlinders showed leaks 
shortly after the run was half completed. Both were re- 
welded, but one again leaked before the test was finished. At 
the end of the second fifty hours, eight cylinders were leaking, 
two of these being the ones that were re-welded during the 
first period. The third fifty-hour endurance test started with 
the eight eylinders which leaked in good repair. Only two of 
these finished without again showing leaks, and since two 
others began leaking for the first time, the total number of 
defective cylinders was again eight. The fourth period was 
started with three new cylinders of the same design replacing 
three which were not considered worth repairing. None of 
these eylinders developed leaks during this period, but four 
re-welded eylinders and four, which up to this time had not 
leaked, were found defective. The fifth fifty-hour period 
started with two eylinders of a later design which it was de- 
sired to test. These eylinders did not fail, neither did three 
new cylinders of the original design that were installed at the 
beginning of the period. However, two of the new cylinders 
which functioned satisfactorily during the previous fifty 
hours, two which up to this time had not failed, and four of 
the re-welded eylinders were found to be leaking. One of the 
original eylinders is shown in Fig. 5. Attention is directed 
to the lime deposit on the outside of the cylinder caused by 
leaking water. 


Failures due to Defective Welding 


The above failures could be entirely attributed to defective 
welding, though it is recognized that the same quality of 
welding might not have given any trouble at the same power 
output if the eylinders had been mounted rigidly and the 
joints free from welding strains and vibration. Later im- 
provements in design were made with this object in view. 
These enduranee tests quite definitely proved that re-welding 
the jackets is not satisfactory. Not a single repaired joint 
came throngh these tests without a second failure. The heat 
of welding will sometimes crack the jacket or weld adjacent 
to the area being repaired, and in any event it is sure to set 
up strains in other welded joints. 

Fig. 6 shows a top view of a cylinder of the second series. 
This eylinder incorporates several design improvements, but, 


unfortunately the joints were very poorly welded, being much 
inferior in fact t> those of the or'ginal cylinders. The joints 
in the plane of the two camshaft housing bosses designated 
(a) were only to close an opening in the jackets that was 
made necessary in their forming. The joint (b) at the top 
of the head has been re-welded, this joint having failed fre- 
quently due principally to the strains set up by welding it 
after the joints at (a). Several failures occurred around the 
lower edge of the valve port flanges, being attributed mostly 
to the fact that the lower end of the jacket was welded pre- 
viously, henee no freedom was allowed for the contraction 
of cooling after welding. 


Cylinders that Leaked 


Single cylinder tests were conducted on several cylinders 
of the second series. The first one had a slight leak under 
25 lb. per sq. in. statie water pressure prior to running. After 
one hour it leaked badly and had to be re-welded. The second 
eylinder showed a leak near the intake valve port flange after 
ten hours running. A leak at the same point occurred on the 
third cylinder tested after 29 hr., and after re-welding it 
again leaked at 42 hr. The fourth cylinder began leaking 
at this point after 26 hr. running, the repaired joint after 
35 hr., besides one on the exhaust side at 43 hr. These 
failures are practically all traced to faulty welding. 

So far,. practically no mention kas been made about water 
jackets that did not fail. The cylinder shown by Fig. 7 in- 
corporates several improvements made especially to facilitate 
the welding operations. Among these improvements, the most 
important are perhaps the stiffened valve port flange and the 
elimination of the welded joint across the head. This cylinder 
ran 50 hr. at wide open throttle under violent detonation, 
but failed to develop a water leak. This same cylinder, 
together with one exactly like it, were run on the original 
engine during the fifth 50 hr. endurance test with a perfect 
record. 

This design was therefore proven, however, at the end of 
a 50 hr. endurance test of the first engine with similar eylin- 
ders, only two had not developed leaks. An examination 
diselosed the fact that most of the joints were not even 
welded. The welding wire had closed the joint, but the flange 
and jacket were not welded together. Jacket failures will 


surely follow if the weld is not complete. 

A similar cylinder that was properly welded has to date 
done 28 hr. full throttle running under the most severe con- 
ditions, besides several hours at part throttle, without a failure. 
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These tests were conducted at compression ratios ranging 
from 5.04 :1 to 6.46:1. With the cylinder mounted on the 
Universal Test Engine, brake mean effective pressures were 
recorded from 130 to 150 lb. per sq. in., corresponding to 
148 and 163 lb. per sq. in. indicated mean effective pressures, 
respectively. This output is obviously sufficient to cause 
jacket failures if the forces of explosion alone can be re- 
sponsible. 

It is evident, at this point, that the weld must be complete 
and reasonably free from impurities; however, the best 
welders cannot always guarantee an absolutely perfect joint, 
and in production it should not be expected. The designer 
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Fig. 8—Proposed design for bracing cylinder head 


must consequently make certain allowances, and arrange the 
joints so that no strains are introduced during welding. 
Moreover, he should provide the necessary rigidity in the de- 
s‘gn to resist vibration. 

The combustion chamber wall thickness should be sufficient 
to prevent flexing under the forees of explosion, and the 
valve ports and flanges should be stiff enough to prevent 
deflection, particularly with respect to each other. The de- 
sign shown by Fig. 8 is proposed as a simple and effective 
method of bracing. This is a two-valve design, in which the 
head, valve ports, and flanges are forged in one piece. The 
absence of so many welds in the head aids materially in re- 
ducing welding strains and distortion. These special valve 
guide bosses are attached to the ports by a simple weld, after 
which the extensions are joined at the center by welding. 
This forms a tie between the guide bosses, thus bracing the 
head and relieving the jacket joints, which are later welded, 
of any strains due to distortion. Another feature of this 
design is the added cooling surface on the guide boss which 
should greatly assist in the transfer of heat from the valve 
to the cooling water. 

Various schemes of bracing can be used more or less effee- 
tively, depending on the design of the cylinder. A heavy 
top plate joining the valve port flanges is sometimes used 
in place of the thin jacket, but these cylinders are usually too 
heavy, and at least two designs are known that have given 
considerable trouble in welding. 


Unfortunately, the experience gained on one particular 
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cylinder design is not always directly applicable to other de- 
signs; nevertheless the above diseussion points out many 
general problems which must be taken imto account. An 
attempt has been made to prove that successful welded steel 
cylinders can be produced if properly designed and con- 
structed, and the same, of course, is just as true with the 
aluminum block or any other type of eylinder construction. 
It is not considered good engineering practice to purposely 
avoid the problems in welded steel cylinder design by adopting 
the aluminum block construction for an engine layout to 
which the latter is not peculiarly suited. The foundry prob- 
lems with the aluminum block cylinders are perhaps just as 
great on the average as those of welding on the individual 
steel types. Aluminum castings must not be porous, other- 
wise water leaks will naturally occur, and as for storage, it 
is just as important to treat the aluminum to prevent cor- 
rosion as it is to treat the steel water jackets to prevent 
rusting. It is therefore concluded that these problems should 
have very little influence in the choice of cylinder cdnstruction. 
Data at present available on various types of cylinder con- 
struction do not show power outputs in excess of those which 
have been actually obtained with the steel cylinder. 





An Airship Slide Rule 
N.A.C.A. Report No. 160 


Report No. 160 of the National Advisory Committee for 
Aeronautics, by E. R. Weaver and S. F. Pickering, describes 
an airship slide rule developed by the Gas-Chemistry Seec- 
tion of the Bureau of Standards, at the request of the Bureau of 
Engineering of the Navy Department. The development of this 
slide rule was requested by the Navy because of the suc- 
cessful results which had been reported of the Scott-Teed 
rule which had been developed and used by the British naval 
air service. It is intended primarily to give rapid solutions 
of a few problems of frequent occurance in airship navi- 
gation, but it can be used to advantage in solving a great 
variety of problems, involving volumes, lifting powers, tem- 
peratures, pressures, altitudes, and the purity of the balloon 
gas. 

The rule is graduated to read directly in the units actually 
used in making observations, constants and conversion fac- 
tors being taken care of by the length and location of the 
seales, In order to simplify as much as possible the manip- 
ulation of the rule, absolute accuracy has in some cases 
been sacrificed to convenience. Generally this has been 
necessary only in those cases in which the data upon which 
the computations will be based are not subject to accurate 
observation. 


It is thought that with this rule practically any problem 
likely to arise in this class of work ean be readily solved 
after the user has become familiar with the operation of 
the rule; and that the solution will in most cases, be as ac- 
curate as the data warrant. 


A copy of Report No. 160 may be obtained upon request 


from the National Advisory Committee for Aeronautics, 
Washington, D. C. 





Another Round the World Flight 


A round the world flight is being planned for next spring 
by Capt. Sacadura Cabral and Admiral Gago Coutinho of the 
Portuguese navy, who achieved fame by their transatlantic 
flight from Lisbon te Rio de Janeiro. The two airmen plan 
to cirele the globe in three different types of planes, each 
type being specially adapted to the conditions prevailing on 
the three main divisions of their projected itinerary: Lisbon- 
Japan, Japan-Newfoundland, and Newfoundland-Lisbon. 

The total distance to be covered is approximately 19,500 
nautical miles, and the main stopping points are Lisbon, Crete, 
Aleppo, Delhi, Caleutta, Rangoon, Bangkok, Shanghai, Yoko- 
hama, Petropavlovsk, Vancouver, Winnipeg, Quebec, the 
Azores, Lisbon. 
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Air Service to Ask $25,000,000 Next Year 


Force of 2500 Planes Considered Vital for National Defense 


By M. H. McINTYRE 


Estimates approved by Maj. Gen. Mason M. Patrick for 
submission to Congress this fall provide for an appropriation 
of $25,000,000 for the Army Air Service next year, 1924-25. 

Based on a report made by the War Plans Section after 
weeks of study and investigation, this appropriation is the 
minimum figure if the Air Force is to be maintained effi- 
ciently on its present “small and inadequate status”, air 
officials say. Furthermore, the report shows that an equal 
amount must be provided the following year if the present 
force is to be kept from retrograding. Of the amount sought 
for the next fiseal year, $15,000,000 will be spent on new 
equipment and the remainder on general operating expenses. 
this amount, practically double the funds available this 
year, is made available, Congress will be toid, it will be pos- 
sib. to bring the present force up to a high standard of effi- 
cieny and will pave the way for the eventual building up of 
an :dequate peace time force. Similar annual appropriations 
ot ~25,000,000, it is estimated, will in a reasonable length of 
time inerease the present small force to the strength that 
avistion experts believe will be sufficient to guarantee su- 
preiacy in the air as far as the defense of the country is 
concerned. 


Equipment Situation Acute 


he inerease sought this year is imperative, on account of 
the equipment situation which is fast becoming acute. Owing 
to the rapid deterioration of planes in service and the un- 
avoidable number of erashes, the constant replacement pro- 
gram must go on uninterrupted. 

For the past four years the government has been using for the 
most part war equipment, the new constructicn being confined 
largely to development of types. As a result, many aircraft 
concerns have been going out of business and the development 
ot commercial aviation in the country, largely dependent on 
Army and Navy aviation, has been materially checked. Now 
that the war time supply rapidly nears exhaustion, it is con- 
servatively estimated that, if present conditions continue, 
within two years there will be less than 300 available combat 
planes in the Army Air Service. Even at present there are 
only about 450 airplanes available for combat use, with almost 
a negligible number under construction—which is approxi- 
mately one-fifth the number believed necessary for a peace 
time nucleus which could be speedily and effectively expanded 
to meet all the demands made on it in the event of war. 

Compared to the 220 squadrons with 2000 machines that 
in the near future France will be able to mobilize immediately 
following a declaration of war and the home defense of fifty- 
two squadrons ealled for in the new program under way in 
England, making a total of 84 squadrons, the present force 
in the Ameriean army is woefully inadequate, in the expressed 
opinion of all responsible aviation heads. 


Peace Strength of 2500 Planes 


As a result of the recent study the expert estimate that 
the maintenance of approximately 2500 airplanes in peace 
times will make available immediately upon the outbreak of 
hostilities of a foree sufficiently strong to successfully play 
its part in the national defense. It is further estimated that 
a poliey of keeping this number of planes available will place 
the airplane industry on -such a status that the additional 
planes needed for war expansion of the service cou!d be pro- 
cured without any prolonged or costly delay. 

The Air Service experts believe that this force of airplanes 
could be effectively operated by a peace time aviation corps 
With a personnel of about 4000 officers, 2500 flying cadets and 
25.000 enlisted men. To build up and maintain this number 
ot planes and the corps to operate them, it is estimated that 
a continuing appropriation of $25,000,000 annually will be 
necded. With this amount available it wil] be possible to 
construet gradually the necessary planes and at the same time 
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maintain an efficient personnel, increasing as the number of 
airplanes grows, upon an efficient operating basis ready to 
meet any national emergency. 

In working out mobilization plans that necessarily provide 
for the Air Force to be ready in case of trouble as the coun- 
try’s first line of defense, two great factors, the procurement of 
equipment and the training of personnel, have been taken into 
consideration. It takes nearly two years to develop properly, 
test and place in service any appreciable quantity of combat 
airplanes of a given type and the average period of time re- 
quired to train flying officers during the world war was nine 
months. 


Aerial Supremacy Vital 


In ease of a national emergency in which great aerial hos- 
tilities might be expected from a hostile power it would be 
essential according to the experts, that a sufficiently large Air 
Force be available immediately to insure supremacy in the 
air for the United States in order to protect our vital coast 
points and industrial areas from bombardment. They point 
out that a continuation of the present appropriations will 
result in there being available for such an emergency only 
about two thirds as many combat planes as we have now. 

The force immediately available in case of war must be 
used for offensive purposes in clearing the air of enemy 
aviation, carrying out bombardment and attack missions 
against hostile military objectives, reconnaissance and liaison 
with the artillery and other branches. It is obvious then, the 
experts say, that the United States Air Force under its present 
small organization will become practically a negligible factor 
in national defense unless immediate steps are taken to 
remedy the existing deficiencies by increased appropriations. 

Another phase also is brought out in support of the request 
for larger appropriations this fall. In addition to the se- 
curity from attack from the air an adequate air force would 
give, Congress will be told of the peace time uses of such a 
foree that in themselves justify the expense of upbuilding 
and maintaining. 


Peace Uses of Air Service 


Summed up by one of the officers who has been helping to 
work out the plans for the future upon which the recom- 
mendations to Congress are based, these peace uses are as 
follows: 

“The Army Air Service in time of peace is working pro- 
gressively to establish airwzys throughout the country, ren- 
dering assistance in the completion of other government 
projects, such as photographic mapping, spraying of vege- 
tation pests such as the boll weevil, locating and spotting 
forest fires during the forest fire patrol season and many 
other projects involving rapid transportation. 

“In spite of its small, inadequate force, it has fostered 
commercial aviation to the fullest extent. It established the 
Air Mail System for the Post Office Department. It has a 
long record of achievement in aeronautics, holding all the 
most important records of the world, including the high al- 
titude record, high speed, endurance and long distance records 
as well as many speed records over intermediate distances. 

“Tt has demonstrated the ease with which airplane com- 
munication may be established with Alaska, our northernmost 
possession and with the Virgin Islands, our most south- 
easterly possession. It has established e2irways within the 
continental United States between all the most important 
cities and has made non-stop flights from coast to coast and 
from the Gulf to the Lakes. 

“A service with unlimited future possibilities, not only as 
a factor in national defense but in its commercial aspects 
which, in spite of being impeded by shortage of personnel 
and lack of equipment, should be fostered and encouraged 
and not repressed and hampered.” 











Airplane Research Work through Flight Tests 





Wing Pressures on Thomas-Morse Pursuit Plane Measured 
In Flight by Multiple Manometer 


To those interested in the development of aeronautics and 
the improvement in the design of high speed airplanes, the 
activities of the Army Air Service in conjunction with the 
National Advisory Committee for Aeronautics in making 
flight tests on the Thomas Morse MB3 airplane should be of 
especial interest. 

While the static test of aircraft is of great value in deter- 
mining the structural strength, certain limits are reached 


beyond which it is impossible to gather desired information. 














lower surfaces of the wings were connected by rubber tubes 
to a multiple manometer placed in the cockpit of the machine. 
As has been explained in various published reports, this 
multiple manometer is an ingenious device developed by the 
N.A.C.A. for showing and recording simultaneously the re- 
sultant pressure at several points on the wings of an airplane. 
When the pre-determined speed of the airplane has been 
reached the pilot starts the mechanism which continuous!y 
records on a photographic film the pressures at all of the 

















Lift of wings in steady fthght af 70 MPH and 1600 RPM. 
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Fig. 1. Pressure distribution over the lower and upper wings of a Thomas-Morse MB3 pursuit airplane in steady flight at 
low speed 


It has long been known that in flight airplanes are subject 
to stresses difficult of determination either by calculation or 
sand test. For this reason, after suecessful experiments on 
slower speed machines, the National Advisory Committee for 
Aeronauties was asked by officials of the Army Air Service 
to undertake tests to determine the lift distribution on the 
wings of a pursuit airplane at high speeds and in various 
maneuvers. Such tests were accordingly made at Langley 
Field with very interesting results. 

Aside from the actual data obtained and its great usefulness 
in future design, it is gratifying to know that practical re- 
reach work is being carried on in these days when so much 
criticism is directed at the various aeronautical activities, and 
that the Army Air Service is making the utmost use of the 
facilities of the N.A.C.A. for furnishing scientific data which 


may be put to use at once. 

In the following a brief description of the experiment and 
statement of the results will be found of value to those con- 
cerned in future design and constructional improvement of 
airplanes. 

A Thomas Morse MB3 airp!ane was rebuilt so that from a 
large number of smal] holes made in both the upper and 
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various points. From this record may be read the upward, 
downward, or resultant pressures at any point on the wings 
during any maneuver, as well as the relation of the pressure 
at one point to that at another. From the records thus ob- 
tained, much interesting data has been made available; for 
example, it has been shown that the velocity of the slip- 
stream has a very important bearing upon the wing pressures 
and that at relatively low speeds (below 115 m.p.h.) the 
pressure distribution on the right and left wings is not at all 
similar, but that as higher speeds are reached (145 to 150 
m.p.h.) the pressure distribution on the right and left wings 
is nearly identical. In other words, when the airplane’s 
velocity is increased the slipstream effect “washes out” and 
the lift on right and left wings is symmetrical. 

The results obtained are shown in Fig. 1, which is a dia- 
gram of the wings with points of equal pressures connected 
into a line showing equal pressure distribution over the sur- 
face. This diagram, which shows the lift in steady flight at 
the comparatively low speed of 70 m.p.h., reveals the dissym- 
metrical action of the slipstream along the fuselage and 
permits to compare the pressure on the upper and lower wings 
of the airplane. On each aileron it will be noted, as 
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well as on the leading edges and outer ends of both wings, 
the pressure is relatively high. On the lower left wiag at the 
trailing edge there is actually a resultant down pressure of a 
considerable amount. 

The pressure distribution at high speed in a vertical bank 
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reason why at high speeds failing of fabric has so frequently 
begun near leading edges and wing tips. 

All together, briefly, the experiments show that there is very 
little relation between pressure distribution on an airplane 
at high and low speeds. There is shown where extra strength 


90 
120 140160 170150 130 130 /40 /30N0/7050 
rOg. So ZZ) 
ES 
40 
Pl att 


20 10 














Pens 





130 10 90 
$70 











D-10914 A.S 


Fig. 2. Pressure distribution over the lower and upper wings of a Thomas-Morse MB3 pursuit airplane in a high speed bank 


(150 m.p.h.) and acceleration of 4.2g is seen from Fig. 2 
and 3 to have beeome practically identical on either side of the 
fuselage. An interesting feature to note from the high speed 
results is that the leading edges carry a very high proportion 
of the total lift of the wings. This would seem to indicate 
that the leading edge should be considerably reinforeed and 
in facet possibly that in high speed craft metal or plywood 
should be employed in constructing the leading edges. Fabric 
will obviously not be strong enough. A study of the pressure 
distribution charts and models also probably indicates the 
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Fig. 3. Model in relief showing pressure distribution over wings 
of MB3 airplane in a high speed turn 


must be provided and possibly may also indicate where ex- 
cessive weight may be eliminated. 

Some of the most striking facts observed are:— 

1. The lift in the slipstream during steady flight is far 
from uniform on this airplane; at high air-speed and high 
engine-speed a lift of 100 lb./sq. ft. was observed on the 
leading edge of the upper wing, while on the leading edge 
of the lower right wing there was an area of down pressure 
of 60 lb./sq. ft. 

2. At low air-speed and high engine-speed, that is, while 
climbing, there was at the trailing edge of the lower left wing, 
near the fuselage, a down pressure of 70 lb./sq. ft. 

3. When the suction on the upper surface of a wing was 
measured with reference to the air inside the wing, it was 
found to amount to as much as 76 lb./sq. ft. in steady flight, 
whereas in one isolated point an inward pressure of as much 
as 24 lb./sq. ft. was observed. 

4. In flattening out of a dive the wings support only 80 
per cent of the total load on the airplane, whereas in a ver- 
tically banked turn at 150 m.p.h. where the acceleration rose 
to 4.2 g. the wings carried 90 per cent of the load, the re- 
mainder being borne by the fuselage and tail surfaces. 

5. In steady flight at 145 m.p.h. the lift per sq. ft. of the 
upper wing is twice that of the lower, the total lift of both 
wings being about 400 lb. greater than the weight of the air- 
plane, balancing the down load on the fuselage and tail. 
This fact is, no doubt, due to the rigging of this particular 
airplane, that is, to the angular difference between the wings 
and to the lower wing being almost at zero lift. 

It is not difficult to see the tremendous value and practical 
application of such information to the building of safer and 
more efficient pursuit craft. It is highly commendable that 
on the one hand delicate apparatus capable of making such 
measurements has been developed, and that on the other im- 
mediate use and application of the information so available 
has been made. 











Cannon and Machine Guns for Use on Aircraft 


Prepared by Engineering Division, U. S. Army Air Service, 
McCook Field, Dayton, Ohio : 


During the past three years, aircraft cannon have been 
developed for two uses, ground attack and combat. Develop- 
ment has been confined to 37 mm., 2.95 in., 75 mm., and 3 in., 
although other guns such as the Fiat 25.4 mm. and the 
Bechner 20 mm. are being experimented with. The Air Ser- 
vice is charged with development of mounts and sights for 
aircraft cannon of 37 mm. caliber or under. The Ordnance 
Department is charged with development of all aireraft 
cannon and with development of aircraft cannon mounts and 
sights for guns over 37 mm. caliber. A recent decision limits 
the development at present of cannon or cannon mounts for 
aircraft cannon with a caliber of 3 in. 


Aircraft Cannon 

Combat cannon are being developed in two ways, for flex- 
ible use and for use as a fixed gun firing through the hollow 
propeller hub of especially designed engines. 

The Baldwin 37 mm. automatic aircraft cannon was de- 
signed for both purposes and has been experimentally tested 
and found unsatisfactory. It was mounted in the nose of a 
Martin bomber and several hundred rounds were fired from 
this mount at targets on the ground. The gun was also 
mounted in the rear cockpit of a USD9A and fired from the 
air to determine its effect upon the flight of the airplane. 
From the results of the above tests, valuable information con- 
cerning the requirements for an aircraft cannon of this type 
was secured and the Ordnance Department is now developing 
cannon to meet these requirements. A 37 mm. semiautomatic 
cannon, to be mounted in an engine and to shoot through the 
hollow propeller hub was developed and 100 of these were 
built. An engine in which this cannon can be used has been 
under development for two years and a single-seater airplane 
has been built for this engine. This project is nearing com- 
pletion and the airplane will be used for ground attack. This 
airplane also carries a fixed .50 caliber Browning gun. It is 
protected by armor around the engine, fuel system, pilot, and 
guns. Tests with explosive 37 mm. ammunition have demon- 
strated that one shot placed in the tail group or striking a 
spar or longeron will damage the airplane sufficiently to put 
it out of action. 

A cannon-ring mount is being developed to carry a cannon 
on two-seater fighters for flexible use. The mount is operated 
electrically by maneuvering the gun in following the target. 

Sights for flexible aircraft cannon are being developed ex- 
perimentally to provide for greater accuracy at comparatively 
long ranges. The effectiveness of aircraft cannon for flexible 
use in combat depends upon its explosive projectile and aec- 
curate sighting at ranges longer than those in use with ma- 
ehine guns. 

A 37 mm. semiautomatic cannon has recently been developed 
for flexible use in large ground attack airplanes carrying 
several machine guns and light bombs. Several of these guns 
will be mounted in existing airplanes of the above type for 
service test. 

A modified 2.95 in. mountain gun was experimentally 
mounted in a Martin bomber for bombardment fire at targets 
on the ground and considerable firing was done from the air. 
This gun proved to be undesirable because of its excessive 
weight, lack of sufficient maneuverability and excessive blast 
pressure. 

A 3 in. Davis nonrecoil gun was mounted in the nose of 
a Martin bomber to fire at targets on the ground. Very sat- 
isfactory results were secured with this type of gun at 
altitudes below 2000 ft. with fixed bead sights. The gun fires 
a 15 lb. projectile from a case containing a primer placed in 
its side. The powder charge separates the projectile in one 
end of the case and a charge of buckshot and cosmoline in 
the other end of the case. When the powder explodes, its 


pressure is exerted equally on the projectile and on the charge 
The gun consists of a tube which may be sep- 


of buckshot. 
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arated near its center for removing the empty case and re- 
loading. The projectile and charge of buckshot leaves the 
gun at opposite ends with equal energy, thus eliminating any 


recoil force on the gun mount. It is necessary to limit the 

angles of fire to prevent damage to the airplane from the 

charge of buckshot. This gun is being mounted in the rear 

cockpit of a Martin bomber at present and it is planned to 
conduct extensive tests with this gun. 
Synchronizers 

The standard synchronizer at present is known as the 


Nelson gun control. This synchronizer was developed during 
the last war to replace the C C interrupter gear and to make 
possible the firing of synchronized guns at all engine speeds. 
This synchronizer (Nelson) differs from the C C in that an 
impulse from the synchronizer is required to fire each shot. 
To insure this action, all machine guns used as synchronized 
guns have been changed to single-shot action. The Nelson 


gun control consists of a two-humped eam rotated at proj cller 








37 mm. semi-automatic cannon, developed for flexible use on 
ground attack airplanes 


speed actuating a rocker arm which transmits impulses to 
the gun-trigger motor through a wire. The connections are 
mechanical throughout, moving parts are very light, gearing 
is definite, and there is no back lash or play in the system. It 
is reliable and maintenanee is practically negligible. Due to 
a number of braces which are required and to the necessity 
of direct connections between the synchronizer generator and 
the gun, it is very diffieult to design satisfactory installations. 
This has led to the development of more flexible types of 
synechronizers. 

Experiments with using a wire operating in a metal tube, 
containing several bends were conducted successfully and a 
modification of the Nelson gun control, incorporating this 
feature, will be built for service test. This modification er- 
mits the airplane designer to locate the synchronized guns in 
a more advantageous position for the pilot. 

Development of an electrical synchronizer has been in 
progress for several years. The advantages to be gained by 
use of an electrical synchronizer consist of increased flexibility 
in the locations of synchronized guns and the increased case 
in designing synchronized gun installations. An_ electrical 
synchronizer, which meets synchronizing requirements, was 
recently experimentally tested and is being built in a small 
quantity for service test. This synchronizer is about twice 
as heavy as the Nelson gun control and, although it is capable 
of satisfactory synchronization through a wider range of 
propeller speeds than the Nelson gun control,. further d: vel- 
opment is being undertaken to lighten it and to provide for ° 
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its more general use. As built at present, it requires a par- 
ticularly light trigger pull in the gun. This requires a slight 
modification in existing guns. 

An investigation of German synchronizers was made and 
development of a flexible shaft synchronizer was started. 
The German synchronizer consisted of a flexible shaft which 
was operated only when the gun was fired. This required a 
very strong shaft to withstand twisting stresses induced by 
suddenly starting the shaft at high engine speed. In the 
present development in this country, the shaft is rotated 
continuously and the trigger-motor mechanism is actuated 
only when it is desired to fire the gun. This development is 





A 


Twin Lewis guns mounted on a Scarff ring for flexible use 


still in the early stages, but its successful conclusion is 
probable. It should provide flexibility in installation and 
should be lighter than the Nelson gun control. 

In order to provide increased safety in the use of the 
Nelson gun control with four-bladed propellers at high en- 
gine speeds, an automatic advance is being developed for 
application in the cam shaft to automatically advance the 
time of fire of the gun with respect to the position of the 
propeller blades as the speed of the propeller increases. One 
model was built and successfully tested. A second model is 
being built to reduce the weight and permit its use on. all 
installations. 

A new type of synchronizer is being developed to include 
many of the successful features of other types. Out of the 
different lines of development it is hoped that a synchronizer 
will result which will overcome the difficulties of those in 
use at present. The use of larger caliber guns with slower 
burning powder charge has increased the synchronizing diffi- 
culties in addition to the increased efficiency necessitated by 
use of four-bladed propellers and engines with a higher speed 
range, 


Machine Guns, Mounts and Sights 


Following the first use of firearms, in flight, when pistol 
duels between pilots, and shot-guns between observers, were 
more spectacular than effective, the first machine guns were 
mounted upon the upper wing, sometimes at an angle, to miss 
the propeller. It is often proposed that the pilot be provided 
with a flexibly mounted gun, but this idea was early aban- 
doned, because the attention of the pilot ean not be divided in 
that manner between handling a flexible gun and aiming in 
one direction while flying in some other direction; moreover 
the pursuit pilot can more quickly shift and aim the whole 
airplane, than shift and aim the gun by moving about in the 
cockpit. 

While both sides were literally firing through the pro- 
pellers, using metal sheathing to deflect the bullets that hit 
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it, the Germans came out with a timing gear, which fired a 
fixed gun, when the propeller blades were not in line of fire. 
The French Spad synchronizing gear is an example of the im- 
provement then effected, in interrupting the gun-fire when the 
propeller blades were in line of fire, through a certain dead 
are, to allow for slow bullets and for a varying engine speed 
range. The English Constantinesco oil transmission gear was 
an ingenious device, but never satisfactorily took the place 
of mechanical connections. Development in this line has been 
to eliminate as many joints as possible which by wear permit 
a delayed fire to occur. 

The early flexible gun mounts were eumbersome and limited 
in are of fire. From the French turrets of double bow con- 
struction, the British developed the simpler and lighter Scarff 
mount which the French modified and the allies used 
universally. 

While the Germans cut V-shaped holes through the fu- 
selage of large machines, permitting the top turret guns to 
fire down through, the French first mounted an extra floor 
gun whose fire could be quite effectively guided by viewing 
tracer bullets without sights, but floor guns are more effectively 
handled now by linkages to an upper control lever by which 
the gunner can shift the floor gun from a standing position 
and see the tracers with more adequate vision over the out- 
side of the fuselage. 

The tendency is now to design the airplanes to permit the 
greatest possible ares of fire of all flexible guns and to im- 
prove the mounts to permit ease of handling. 


Post-War Developments 


For pursuit attack, since the war, the .30 cal. Vickers, Mar- 
lin, and Browning machine guns have been adapted for right 
or left hand feed, and attention has been paid in airplane 
design for interchangeable mounts, including the .50 cal. 
Browning and 11 mm. and .50 eal. Vickers. 

The following paragraphs will indicate the lines along 
which armament development has proceeded since the war. 

While the development of machine guns and cannon comes 
under the supervision of the Ordnance Department, their 
installation brings up many problems which the Engineering 
Division must pass upon as well as the development, or recom- 
mendations for development, of various accessories. 

An automatic cocking attachment, which was designed for 
the .30 cal. Browning machine gun, to automatically recock 
the gun in case of a stoppage in a remotely controlled instal- 
lation, failed to function due to the fact that although the 
recoil of the gun was sufficient to cock the rear charging 
spring, it would not function in practice due to friction. This 
is under further development. 

A new spade grip has been designed for the .30 cal. Brown- 
ing gun with a thumb-pressure trigger on the top, which 
connects with the Browning trigger at the bottom, permitting 


the use of this gun flexibly mounted, as in the Scarff turret 


in place of the Lewis machine gun. 

To use the Browning gun in this manner, special belt-feed 
magazines have been devised, which are attached to the gun. 
One form of hopper is an inverted U box which straddles 
the gun and may be readily changed for another box. A 
second form comprises a reel taking about a 350 round belt. 
This reel is slipped into a frame attached to the gun so as to 
lie flat against the left hand face of the gun, offering small 
wind resistance and obstruction to vision. The belt is fed 
around a short warped chute into the feedway, and the chute 
is left open enough to readily permit starting the belt in the 
feedway pawls. The latter form has been made in a fork 
type, suitable for replacing the Lewis gun in a turret, and 
also in a universal gimbal frame designed for mounting in a 
floor tunnel, or in some location remote from the gunner, as 
for example in the tail of an airplane. This mount is pro- 
vided with locks on both vertical and horizontal axes of ro- 
tation, which leave the gun rigidly fixed in any position until 
the gunner pulls flexible cable connections which unlock and 
rotate the gun. The cables are attached to a control lever so 
that the gun parallels the movement of the control lever. 

A double Browning floor mount is also in design which 
permits 2400 shots to be fired per minute for ground attack 
work by a rear gunner’s direct hold of the grip for aiming 
in any direction. 
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Attempt is also being made to feed a Browning gun by a 
hopper of ammunition without the use of a belt, and it is 
believed the difficulties in obtaining even feed, due to the 
taper of the shells, can be overcome. 

A new turret has been tested which is intended to provide 
greater flexibility in shifting both laterally, around the gun- 
ner, and in elevation. This is operated by a single control 
lever on a sort of stick control principle, so that the first 
pressure upon the lever in either direction of shift unlocks 
the turret ring or the bow support in the desired direction. 
The bow support also swings the gun or guns further down 
over the sides of the fuselage than our present standard type 
A ring mount to eliminate all dead are of fire underneath. 

The .50 cal. Browning gun is likewise being adapted for 
flexible mounting, by supplying a suitable ammunition box 
and feed. A new turret is necessary to counterbalance the 
increased weight of this gun to stand the increased recoil, 
and to provide the flexibility of movement without encroach- 
ing too much in any position upon the gunner’s room, for 
which a new linkage has been worked out. 

The wind pressure against twin Lewis guns broadside to 
the slipstream has been found to be about 80 Ib. in a DH, and 
to facilitate the gunner in shifting the turret against that 
wind pressure a wind compensator has been devised consisting 
of a spring-operated piston and small train of gears in an 
aluminum housing fastened across a chord of the revolving 
ring of the turret, acting against a gear on the base ring. 
This device does not supply motive force for turning the 
turret, but by a special cam, counterbalances the wind pres- 
sure in all angular positions of the revolving ring, so that 
the gunner has to exert a force of not over 15 lb. in any 
postion, instead of 80. This device, incorporated with the 
type A ring mount, is known as type C ring mount. 

For the Lewis gun, a duplex trigger control has been tested 
which employs a shaft cross connection to eliminate Bowden 
cable for operating the triggers of twin guns from one grip. 

It has been found that the Lewis gun will not satisfactorily 
operate a drum of much more than the present 97-round 
capacity, while the Browning will feed a 350 round belt and 
larger. For this reason, and because the Browning feed is 
somewhat more positive and the gun more rugged, it is be- 
lieved that the Browning will largely supplant the Lewis for 
flexible use. 
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The twin Lewis yoke which was used throughout the war, 
permitted awkward movement of the guns about the turret 
bow support, and this defect has been eliminated in one which 
is freer in movement, and retains the balance of the guns 
in all positions. 

While the ring sight is still standard for use on fixed syn- 
chronized guns, and the wind vane sight in addition for 
flexible guns, to correct for gunner’s speed, work is being 
done to improve the telescopic sight for fixed guns and to 
improve wind vane sights as well. 

A smaller edition of the Aldis telescopic sight is being pro- 
vided with an illuminating device which, for night use, will 
illuminate the reticle without hampering vision, in which the 
intensity of light may be adjusted by moving the source of 
illumination in relation to a slot above the reticle. 

In place of changing of ring sights of fixed diameter ac- 
cording to the enemy speeds assumed, a sight has been 
perfected by which the gunner can change the diameter to 
a scale of speeds in flight if desired. Whereas wind vane 
sights have heretofore been made for one assumed airplane 
speed, a new one is provided with an arm adjustable to a 
speed seale suitable for use on different speed airplanes or for 
adjustment to different flying speeds. 

An improved form of Reille-Soult wind vane sight is also 
being tested out in which the adjustment is obtained by sliding 
the sight fore and aft on a bar mount. 

For use on cannon, in locations where the actual windage 
may not always be in line of flight and hence cause erratic 
wobbling of a wind vane sight, a mechanical linkage with 
the gun’s axes of rotation has been tested and is being re- 
designed to eliminate the use of gearing originally used. 

A further development in sights is in progress, by which 
the accuracy is expected to be such as to warrant firing 
machine guns or cannon at ranges greatly in excess of those 
which were effective during the war. At ranges up to one or 
two thousand feet, the fall of the trajectories and their de- 
viation due to windage and the angle of fire off line of flight, 
become so great as to necessitate correction for them, whereas 
at 200 yd. or less, a straight line average has been used with- 
out serious error. The new sight makes correction for both 
enemy and gunner’s speeds, and effects automatic offset of 
the line of sight, horizontally and vertically, by the process 
of following the objective with the gun. 





Glorified African Golf 











(c) International Newsreel 


“Aero dice’—the latest American sport, which originated in Los Angeles. The dice are rolled by placing them in the slip- 








stream of the propeller and starting the engine. 





The dice are then collected by hand 
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Navy Entries in Schneider Race 


Two of the four Navy planes that are to represent this 
eountry in the Schneider Cup Seaplane Race to be held at 
Cowes, England, Sept. 28, were tested Monday, July 23. One 
of the ships, the NW2 plane was tested at the Naval Aircraft 
Faetory, Philadelphia, while the other, the CR3, was tested 
at Port Washington, L. I. 

The CR3 is an adoption of the Curtiss-Navy Racer which 
has been standard design for racing and has led the world 
it performance since the first of the type won the 1921 
Pulitzer Race. This type forms the basis of a fleet of Navy 
fighting planes which the Navy would place in the air in the 
eventuality of war. 

The NW type is a small biplane powered with a Wright T2 
engine of 700 hp. and is the highest powered single-engined 
seaplane ever built. The first plane of this type was entered 
in the Pulitzer Race last year as the “Mystery Ship”. At 
that time she was a new development with an engine which 
had never been in the air before. She was practically taken 
frum the shed and sent into the air in the race. In the last 
year she has been improved and redesigned in many partic- 
u'ars, which adapt her to Navy needs not only as a racing 
plane Lut as a basis for the development of swift fighting 
planes. 

Franee, Italy and England are bending every effort and 
are going to limits of design never before attempted in an 
endeavor to turn out seaworthy types of fast seaplanes capa- 
ble of competing with those of the United States Navy. The 
ruce, at Cowes will epitomize the larger competition in air 
strength that has attracted so much international attention 
in the last few months. 

The types of aircraft which will represent the United States 
Navy in this event and which are viewed with such keen 
interest on the part of international competitors will demon- 
strate that although the United States has not declared itself 
as a participant in the race for the supremacy in the air, 
nevertheless those charged with the development of Naval 
Aeronauties are fully abreast of world progress in this im- 
portant development and are ready to expand on a basis of 
design superior to any in the world. 

Although every confidence is felt that the Navy represen- 
tatives will give a gcod account of themselves, the result is 
by no means a certainty. It is known that England is making 
strenuous efforts to insure that the prestige that attaches to 
the winning of this aerial classic will not be wrested from her. 
While Italy, who lost to England the Schneider Cup Race 
last year after having won it two years in succession, can be 
counted upon to be a formidable contender. 

The Navy entries are made up of the following pilots and 
planes : 

Pilots. Lieut. F. W. Wead, U.S.N., in charge; Lieut. Rut- 
ledge Irvine, U.S.N.; Lieut. A. W. Gorton, U.S.N.; Lieut. D. 
Rittenhouse, U.S.N. 

Planes. One NW2, two CR3 and one TR3. 


Book Reviews 


ALL THE Worup’s AircrartT, 1923. By C. G. Grey, Editor, 
The Aeroplane. 435 pp., 611 ill., 129 seale dwgs. (Sampson 
Low, Marston & Co., London.) 

This well known annual, which has come to be accepted as 
the standard reference work on the world’s aeronautical 
progress, has just been issued for the year 1923, which makes 
its thirteenth year of issue. 

The general arrangement of the reading matter follows the 
scheme adopted last year whereby it is divided into (1) a 
Ilistorieal Section, dealing with the development of Military 
and Civil Aviation; (2) an Airplane Section, giving partic- 
ulars of the latest heavier-than-air craft, and including gliders 
and helicopters as well; (3) an Aero Engine Section; and 
(4) an Airship Section.. Information on aircraft carriers is, 
tor the first time, included in the section devoted to the world’s 
air forces. 

Those who have followed the evolution of “All the World’s 

Aireraft” from its beginnings will have noticed its steady 
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improvement from year to year. The latest issue is no ex- 
ception to this rule. All aircraft that have become obsolete 
or are no longer in current use have been deleted, so that the 
machines described are nearly all of 1922-23 production. The 
descriptions of aircraft are accompanied by a large number 
of generally excellent photographs and, frequently, scale 
drawings as well, which greatly enhance the value of the 
work from the viewpoint of the aircraft designer and all 
those concerned with aeronautical progress. 

Considering the manifold difficulties which have to be 
overcome in a compilation of this kind, the editor of “All the 
.World’s Aireraft, 1923” is to be congratulated upon the in- 
clusiveness and variety of this work. 


Reports oF RisKs-StTuDIEDIENST Voor pr Ltcutvaart (Gov- 
ernment Aerodynamic Institute, Amsterdam, Netherlands.) 


Report No. 29 of the R.S.L. describes experiments made 
with an airplane model consisting of a thick wing and a Fok- 
ker F3 fuselage to obtain data on the influence of a cut-out 
in the central portion of the leading edge. It is shown that 
the cut-out should be made as small as possible on account of 
the detrimental influence of the aerodynamic properties of 
the airplane. 

R.S.L. Report No. 51 describes scale model experiments 
with a device for shortening the landing run and glide of an 
airplane. This device consists of a number of flaps which 
during normal flight lie flat against the wing or can be drawn 
into the latter, and which can be raised to increase the drag 
and so bring about a braking effect. The experiments show 
that with this device the landing run can be reduced 30 per 
cent, and that the glide can be shortened by 54 per cent. 


Le Bauion Et L’Avion. By Maurice Larrouy. 215 pp., 25 ill. 

(Librairie Armand Colin, Paris, France.) 

This book of pocket size is written for the educated layman 
who desires to acquire more than a superficial though not a 
professional knowledge of the why and wherefore of aerial 
navigation. Considering the necessary limitations of this 
concept, the book is remarkably comprehensive in its scope 
and its exposition has that clarity which characterises the best 
French thought. 

M. Larrouy is a reserve lieutenant in the French Navy, an 
airship pilot and an aeronautical engineer who graduated 
from Eeole Supérieure d’Aéronautique of Paris. He there- 
fore possesses unusual qualifications for writing a book of 
this kind. The reading matter deals with such varied sub- 
jects as static and dynamie sustentation, airplane and airship 
construction, aerial navigation, pewer flight, orientation, ete. 





French Light Plane Race 


The light plane competition for the 125,000 franes prize 
offered by the Paris daily Le Petit Parisien was held July 
15, last, at Bue airdrome, near Paris, and was won by a 
Farman plane piloted by Lucien Coupet. 

The preliminary conditions of the contest were as follows: 
(1) a weight limit of 250 kilograms for single-seaters, and 
320 kilograms for two-seaters; (2) a safety factor of 3, to 
be determined in static tests; (3) a fuel allowance of 2° 
kilograms; (4) an initial climb of 500 meters in 30 min. 
The final competition consisted of a race around a diamond 
shaped 10 kilometer course which the contestants had to cover 
at least thirty times. Failure to cover the 300 kilometers 
distance eliminated a contestant, and first prize was to be 
awarded the contestant who covered the greatest number of 
laps in excéss of thirty. 

Seven light planes, or “moto-aviettes”, entered this con- 
test, including three Dewoitines, three Farmans, and one 
Breguet. All were single-seaters. The winning Farman, 
piloted by Coupet, averaged a speed of 64 km, p. h. and was 
the only contestant to complete the race. One of the De- 
woitine planes, piloted by Georges Barbot, dropped out owing 
to engine trouble in the 28th lap, when he was leading, while 
the other two Dewoitines withdrew in the 19th and 15th laps, 
respectively. 

The second Farman and the Breguet dropped out in the 
fourth lap, and the third Farman in the third lap. 




















AIRPORTS AND AIRWAYS 











This Department is concerned with all civil flying 
activities such as the establishment of airports, the 
marking of airways, warnings to airmen regarding ob- 
structions, experiences gathered on flying routes and 
landing fields, the work of commercial aviation com- 
panies and private flicrs, the formation of new air 
transport enterprises,’ personal paragraphs of general 
interest, etc. 


First Chicago-New York Night Flight 


The first night flight between Chicago and New York—and 
a non-stop one, at that—was accomplished July 26-27 by 
Eddie Stinson, flving a JL6 cabin monoplane, and carrying 
as passengers Charles Dickinson, president of the Aero Club 
of Illinois, and Arthur Gray, mechanic. 

The airmen took off Thursday at 11 p. m. central time 
(midnight, eastern standard time) and landed at Curtiss Field, 
Garden City, L. L, at 7.30 a. m. the following morning. 
Their average speed for the distance of 750 miles is approxi- 
mately 88 m.p.h. A full moon helped them as far as Cleve- 
land, which was sighted at 2.29 a. m. There the moon was 
obseured by clouds, and from then on they flew in total 
darkness until well over Pennsylvania, when daylight broke. 
Mr. Dickinson said on landing that he frequently dozed dur- 
ing the flight and that he had as comfortable a trip as he 
would have had in a sleeping car. The trip was made for the 


purpose of demonstrating the practicability of overnight air 
traffic between New York and Chicago. 
U. S. Round the World Flight 

Six planes of the Transport type, fitted with a single 


Liberty engine, which are now under construction in the 
L.W.F. plant at College Point, L. I., are to be used in the 
round the world flight attempt by the Army Air Service, ac- 
cording to the New York World. 

Contrary to previous prospects, the flight will be made from 
East to West, starting from New York, proceeding by way 
of New Foundland, Greenland, Ieeland, England and across 
France to the Mediterranean, then the course will be the usual 
British route over Mesopotamia and India, thence by way of 
Bangkok (capital of Siam) to Huy and Saigon in Indo- 
China. The planes then would follow the China coast to 
Hongkong and Tokyo, returning across the Pacifie by way of 
the Kurile Islands, the Aleutians and Alaska. 

It is estimated the flight can be made in than two 
months. Depots with supplies, ete., would be established 
about every 400 miles. Though the flight has not yet received 
final authorization no doubt exists that it will be approved. 


less 


Britain Resumes Airship Construction 


Construction of airships, which has stopped in Great 
Britain for the last four years, is to be resumed forthwith, 
according to a decision of the Royal Air Force. Following 
the lead of the United States, Great Britain will lay down a 
plane-earrying airship of the rigid type which is to carry a 
squadron of pursuit planes 

Sir Samuel Hoare, British air minister, also anncunced in 
the House of Commons on July 26 that the British govern- 
ment had decided to resume development of airships, and to 
proceed, if possible, by means of a ecommereial service rather 
than by State operation. He stated that the Committee of 


Imperial Defense attached considerable strategic value to air- 
ships, while the Imperial Shipping Committee considered that 
it was by means of airship service that the carriage of mails 
could most cheaply be expedited to the Far East and Aus- 


tralia. 
Proposals have been put before the Government by Com- 
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Communications to this effect, addressed ““Airways 
Editor, Aviation, 225 Fourth Ave., New York 
City”, should be brief, accurate and to the point. 
They should deal with facts, not with theories or 
speculations. While American civil flying activities 
will naturally be given prominence, communications 
will also be welcomed from Canada, Mexico and 
other parts of the Western Hemisphere. Epitor. 


mander Burney, from which a bi-weekly service of six large 
airships to India would eventually set up that scheme, and 
this has been accepted in principle by the Government, sub- 
ject to details of the contract being satisfactorily settled by 
the Treasury. ; 

The Dominions are being informed of this decision, and it 
is hoped to discuss the question at the Imperial Conference, 
with a view to their co-operation in the scheme. 
Resolutions of Air Congress 

The International Air Congress which held its sessions in 
London, adopted a series of resolutions of prime importance 
to the world of aviation. These included: 

A request to the International Commission on Air Navi- 
gation to evolve some uniform scheme of posting the weather 
forecasts in all airports, and of compiling a leaflet of essential 
information for pilots. 

The recommendation that an international conference should 
be held as soon as possible, with delegates appointed by their 
respective Governments, to study and define the general prin- 
ciples of private international law relating to the air, and to 
submit propositions of law for ratification by the various 
nations concerned. 

An invitation to the international commission for the 
standardization of aircraft materials and component parts; 
and an invitation to the postal authorities of the various Euro- 
pean Governments to devise air transport time-tables which 
would best suit them for the carriage of mails. 

The pooling and comparison of results of experiments in 
all aerodynamic laboratories was also recommended, and the 
respective Governments were urged, in the interests of aerial 
nav'gation, to unite in subsidizing the trans-continental air 
services as speedily as possible. The medical section of the 
affirmed that from the evidence now accumulated, 
the physical conditions of pilots who have flown for years, 
given reasonable fiying hours, does not deteriorate more 
rapidly than in other employments, and that the data and 
curves already available indicate that those pilots maintain a 
condition above the normal for their age. 


congress 


Handley Page on Air Transport 

At the International Air Congress recently held in London, 
F’. Handley Page, the aireraft constructor, speaking on the 
subject of commercial aviation, criticized present day planes, 
saying that the aim seemed to be to crowd as many people 
into the smallest space possible with disregard for the safety 
of passengers. 

Within the near future he expected seaplanes wou!d be 
developed capable of carrying one hundred passengers and 
able to fly off the decks of ocean liners before they landed, 
thus saving two days’ transatlantic passage. 


C. B. D. Collyer with Skywriters 

The lure of skywriting has just deprived the U. S. Air Mail 
Service of one of its most popular pilots in the person of 
C. B. D. Collyer, who has joined the flying staff of the Sky- 
writing Corp. of America. 

Pilot Collyer will operate in the Middle-West, with head- 
quarters at Minneapolis, and later in the Southwest. His 
numerous friends will wish him luck in his new enterprise. 
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August 6, 1923 


Columbus Airport Inaugurated 


Norton Field, the airport of Columbus, Ohio, was officially 
dedicated and opened June 30, The airport is named in honor 
of First Lieut. Fred W. Norton, of the 27th Aero Sqn., A.E.F. 
who was killed in action over the French lines in 1918. 

Impressive ceremonies, among which was the unveiling of 
a tablet in memory of Lieutenant Norton, marked the dedi- 
eation which was attended by many notable figures of the 
aviation world and some 8000 spectators, a number of whom 
eame by air. Visiting airplanes numbered thirty, and in- 
eluded Army, Air Mail and civilian ships. 

The first ship to land was that of Maj. Maxwell Kirby, air 
officer at Fort Hayes, who arrived at noon from Washington, 


D. ©. From then on until 2 p. m., when the dedication cere- 
monies started, seventeen planes landed at Norton Field, while 
twelve more arrived in the course of the afternoon. Among 


thes» was a five plane formation from Wilbur Wright Field, 
Fair‘ield, Ohio, commanded by Maj. H. J. Knerr, A.S., which 
was ‘ollowed by Capt. G. E. Brower and Lieutenant Sutton, 
A.S. leading a DH squadron from MeCook Field, Dayton, and 
a Martin Bomber. Capt. Edward Rickenbacker who was to 
spesk at the dedication was delayed by a forced landing at 
Marion, Ohio, but a relief plane sent out from Norton Field 
landed him in time to address the crowd before the ceremonies 
were over. 

The opening of the ceremonies was signaled by an airplane 
whicl: dropped a bomb, whereupon Col. Edward Orton, jr. 


Memorial tablet to Lieut. Fred W. Norton, A. S., which as 
unveiled at the dedication of Norton Field, Columbus, Ohio, 
June 30, 1923 


gave an outline of the successful efforts after many years of 
hope and of striving on the part of the Aero Club of Colum. 
bus, the local Chamber of Commerce and other organizations 
to establish an airport at Columbus. Lt. Col. Frank A. 
Hunter, a member of the Fred Norton Post uf the American 
Legion, then extolled the virtues of the dead hero. Father 

in J. Sullivan who conducted the services of Norton in 
France, then paid a moving tribute to the heroism of a man 
who, he said, he had known and constantly admired. At the 
close of his address the flag was looped back from the granite 


block holding the commemorative bronze tablet and disclosed 
engraved en it under Norton’s name his last words sent as a 


message to his commanding officer: “More power to you. 
Carry on.” 

During Father Sullivan’s address five Air Mail ships from 
Cleve'and thundered through the air directly above the stand 
at exactly 2:30 p. m., reaching there to the minute as pre- 
arranged. Gen. James H. MeCrae, commandant of Fort 
Hayes then formally accepted the flying field in the name of 
the United States Army. The mail planes delivered a con- 
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signment of mail to Postmaster Fred Tibbets, who carried it 
to the speaker’s stand and presented to Mayor James J. 
Thomas of Columbus a congratulatory message from the 
Chamber of Commerce of Cleveland, which was read from the 
stand. 

Speeches were then made by Governor Vic Donahue, who 
accepted the field in the name of the people of Ohio; by 
Mavor Thomas, who traced the rapid development of Columbus 
to this new peak of transportation and predicted its future 
impetus would be a great factor in the development of the 
city; and by Lt. Col. Harold E. Hartney, who commanded 
the First Pursuit Group, A.E.F. in France, who recalled in 
a stirring address some personal reminiscences of the dead 
aviator. 

“T do not think,” Colonel Hartney said, ‘that there was any 
greater hero in the American air service overseas than Fred 
W. Norton. He was my senior flight commander and my 
closest friend and advisor. Just five years ago‘ today I re- 
member him departing across the Chateau Thierry front, lead- 
ing the 27th air squadron into action, at the head of eight 
planes. 

“Then on July 2, with eight other planes he went out to 
meet the enemy and plunged into the famed Richthofen cireus, 
the dreaded crack air squadron of the German army. Nothing 
that can be said of Fred Norton could better exemplify his 
character and his courage and his ability as a soldier and a 
flight commander than his admirable heroism in sticking in 
that fight, with the noted German host, when both of his guns 
jammed. 


“He told me afterward that he thought of the boys in the 
trenches and of his responsibility to them. He attacked the 
cream of the German air force and that was the cream of the 
whole German army. It is noteworthy indeed that the only 
thing which General Ludendorff thought worth mentioning in his 
communique for that day was that air fight. He wrote in that 
communique, we met a flight of nine American pilots and had 
a bad fight!” 

“My memory of the last time I saw Fred Norton was of 
his waving goodbye as he set out on the voluntary mission 
from which he never returned.” 

A few minutes after the end of his speech the plane sent 
after Eddie Rickenbacker brought him to the field. He was 
cheered as he climbed out of the plane and was escorted en 
masse to the speaker’s stand where he spoke briefly, recounted 
his troubles in Marion where, he ran out of gasoline and had 
magneto trouble later, having to abandon any thought of 
bringing the plane through. He spoke of Fred Norton as 
“a fine soldier and a good friend,” adding, in a few sentences, 
one of the most stirring eulogies of the day. 

After Rickenbacker’s talk, announcement was made that the 
stunt flying, acrobatic maneuvers, passenger carrying would 
close the ceremonies. The huge crowd stayed, almost in a 
body, for these events and were treated to a veritable circus 
of trick performances. 

Among the notable visitors attending the ceremonies, beside 
those who spoke were Glenn Martin, the aireraft constructor, 
who with L. L. Boyer represented the National Aeronautic 
Association, and A.H. Bowman, of Louisville, for whom the 
new aviation field there has been named. 

No accidents of any kind occurred to mar the afternoon. 

The day’s events were officially closed with a reception and 
dance at Fort Hayes in honor of the visiting aviators from 
McCook and Wilbur Wright fields, and Army officers from 
those p'aces and from others, who were guests of the day. 


Cumberland, Md., Gets Municipal Field 


Word has been received from Cumberland that the Aviation 
Committee of the Cumberland Chamber of Commerce has 
after two years of endeavor secured an adequate landing 
field which has the approval of the Army Air Service. 

A. H. Amick, Jr., Chairman of the Aviation Committee 
and member of the N.A.A., has been largely. responsible for 
its establishment and reports the field as comprising 85 acres 
of level bottom land, suitable for all types of aircraft. 

Cumberland is on the Dayton to Washington Model Airway 
of the Army Air Service. 
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New Chicago Airport Suggested 


A new airport for Chicago, to be situated in the uptown 
seetion, is suggested by Otto Klein, aviation editor of the 
Uptown Chicago Times. He writes: 

“Tt is today a recognized fact that Chicago, due to its favor- 
able geographic location, is destined to become America’s air 
center. Plans have already been considered to provide a 
large municipal flying field by extending Grant park to the 
inner breakwater. A field of such immensity, from the 
Illinois Central railroad a mile or so east and from Randolph 
street in the north to the Field museum on the south, would, 
indeed, be a flying field worthy of the city and the great 
commercial air traffie eventually centering here. 

“But filling in the inner harbor, as proposed, is a task re- 
quiring a decade to complete, and Chicago, to keep pace with 
the world, needs a municipal airport right now! While our 
city fathers are “proposing” Uptown Chicago can be “doing.” 
Uptown Chieago can have a wonderful combined land and 
water airport, and can have it at surprisingly low cost and 
can—and should—have it now, this summer. 

“According to the lay-out of the future Lincoln Park im- 
provements the filling-in is to continue to Devon avenue, a 
narrow lagoon to be provided along the present shore line 
widened here and there to disrupt the monotony of the land- 
seape. So far, the work of filling-in has progressed to a few 
feet north of Irving Park boulevard, each block consuming 
some two years of costly time. The question now arises what 
public use the last few blocks of the reclaimed land are to 
be put to, and the decision, so far, seems to waver between a 
flying field and golf course. 

“The first step to be taken would be to grade the land from 
Waveland avenue north as far as it has been filled in. This 
would allow land planes to operate in all directions save west. 

“While the field is being used the filling-in process should 
continue north to Bittersweet place, one block north of Irving 
Park boulevard. At the same time the breakwater, now end- 
ing off Bittersweet place, should be extended as quickly as 
possible and preferably to Lawrence avenue, with an opening 
at some intermediate point. This breakwater, which could 
be completed in a very short time, would provide a safe 
landing place for flying boats, thus making the airport a com- 
bined land and water port. These developments require so 
little labor that by the end of summer all details could be 
completed, whereas were the proposed park improvements te 
be carried out, they would take years.” 


Bapt Expedition Off 


The French round-the-world flight expedition originally 
known as the Bapt Flying Cireus has been called off after 
various mishaps befell the members of the party. The ex- 
pedition originally consisted of five pilots and five mechanics 
under Capt. Georges Madon, with three Gourdou-Leseurre 
single-seater pursuit ships, one Spad $42 two-seater touring 
plane and a S46 four-passenger cabin plane. 

The Flying Cireus was organized under the patronage of 
the French Air Department for the purpose of giving public 
demonstration of modern French aireraft on a world cireling 
tonr which was to take the expedition from France through 
Asia to the Far East, from there to North and South America, 
end return thence to France by way of Africa. Starting 
April 15 from Nice, France, the expedition successively reached 
Milan, Rome and Palermo, Italy, giving at each named place 
a flying meeting which attracted large crowds and in which 
Italian aviators participated. On May 23, while en route 
from Pa'ermo, Sicily, to Tunis, North Africa, Captain Madon 
flying one of the pursuit ships had engine failure over the 
Mediterranean Sea and came down safely on the tiny island 
of Pantellaria. Pilot Picard who was accompanying him, on 
seeing his comrade in trouble also attempted to land on Pan- 
tellaria, but was less lucy than Madon, for he crashed on 
rocky soil and was badly burned when his ship caught fire. 
As Captain Madon’s ship was also a total loss and the third 
single-seater was “washed out” right at the start when landing 
on the Nice airdrome, it was decided to call off the expedition. 
A flying meeting behalf of Pilot Picard is being organized in 
Tunis by Captain Madon. 
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Warning to Aviators 


A floating target has been anchored in Limon Bay, Panama 
Canal Zone on an east and west line between Telfers Island 
and Limon Point, in 13 ft. of water, at a point about 1,100 
yd. southeastward of the two wrecked ships and about 1,400 
yd. southwestward of Panama Canal Channel Buoy No. 8, 
The target is about 20 ft. square, with a 6-ft. mast in the center 
bearing a red flag, and is painted red and yellow. 

This target is for the use of Army airplanes for bombing 
practice with dummy bombs without explosives, and a patrol 











Trainload of airplanes and spares shipped out of the Curtiss 
factory in Garden City, L. I., containing the last of the NB 
Bombers contracted for by the Army Air Service 


will be maintained by the Army during such practice and 
every precaution taken to insure that the target will not be- 
come an obstruction to navigation. 

All boats should keep away from the vicinity of the target 
while bombing practice is going on, and anyone observing 
the target in a location different from that indicated above 


should notify the Captain of the Port of Cristobal immeditely. 
(N.A. 7, 1923.) 

H. O. Charts 5000, 5002. 

U. S. Coast Survey Chart 950. 


Growth of Aerial Photography 


Underwood & Underwood, one of the best known and largest 
photographic firms, have started an aerial photographic de- 
partment and are prepared to execute anywhere in the world 
both oblique and mapping work on a thoroughly businesslike 
basis. ; 

Associated with Underwood & Underwood in this work is 
Hamilton Maxwell who has had wide experience in aeronatr 
tical surveying and mapping. The Company is now engaged 
on a eontract for surveying 80 odd square miles surrounding 
Rochester, N. Y. for the Rochester Telephone Co. Mr. 
Maxwell had a large part in convineing Underwood & Under- 
wood that the time was ripe for them to open a department 
for aerial photography. 


Media Flying Meet 

A very successful flying meet was held at the Media, Pa., 
Flying Field under the auspices of the Media Business Men’s 
Assceiation, Saturday, June 30. 

Continuous flying for six hours by Army and Navy air- 
planes which included formation flying, bombing and _ sky- 
writ'ng were the events of the day and were witnessed by a 
erowd of approximately 5000 people. 

There were no accidents to mar the meet, which was sanc- 
tioncd by the N.A.A., although a spectacular maneuver by 
Lieut. Louis M. Robb, in which he deliberately wrecked his 
plane to avoid crashing into the spectators, furnished suffi- 
cient excitement for the “thrill bunters.” 
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U. S. ARMY AIR SERVICE 
The Latest Endurance Flight 


The following interesting particulars are now on hand re- 
garding the endurance attempts made June 28 at Rockwell 
Field, Calif., by First Lieuts. Lowell H. Smith and John P. 
Richter, A. S., when they remained in the air 23 hr. 48 min. 
While the two fliers did not succeed in breaking the existing 
world’s duration record of 36 hr. 4 min. 31 see.—made with 
the Army Fokker T2 by Lieuts. Oakley G. Kelly and John A. 
Macready, April 17-18, last—they set up on June 28 new 
marks for speed over approved distances, covering 2500 kilo- 
meters in 18 hr. 15 min. 8% see., and 3000 kilometers-in 22 hr. 
3 min. 4136 see. It is not known whether this performance 
was officially observed by officials of the National Aeronautic 
Association in order that it may be submitted to the Fédéra- 
tion Aéronautique Internationale. Although this flight in- 
troduced the novelty of the airplane being refueled in flight, 
there is no provision in the F.A.I. Rules prohibiting it. 

Lieutenants Smith and Richter used a special DH4 which 
had been remodeled at the Rockwell Air Intermediate Depot. 
This plane has an extra gas tank back of the rear cockpit 
fitted with a large opening to allow gas to be delivered from 
a plane flying above and gasoline, oil and food ean be de- 
livered while in flight. Several tests were made and gasoline 
was successfully transferred to this ship from a DeHaviland 
4B1 plane, piloted by Lieut. Virgil Hine, assisted by Lieut. 
Frank W. Seifert, A.S., The servicing ship is also equipped 
with special fittings and a 50 ft. length of hose with a quick 
acting shut-off valve enables the aviators to make contact while 
flying, fifty feet above. This was successfully carried out 
on the morning of June 27 and two contacts were made, 25 
gal. of gasoline being delivered at one time and 50 gal. the 
next, but owing to the burning out of the generator on the 
endurance plane, Lieutenants Smith and Richter were forced 
to land at Rockwell Field at 10.22 a. m., having been in the 
air 6 hr. 38 min. 

Lieutenants Smith and Richter were very much disap- 
pointed over their failure, but determined to accomplish the 
results for which they had set out, and after installing a new 
generator and making a few minor changes stood by for the 
second attempt, which started at 4.44 a. m. the morning of 
the 28th. During the first twenty laps of the 50 kilometer 
course fuel was delivered to them twice, while flying at ap- 
prox'mately 90 m.p.h. During the day 294 gal. of gasoline 
were delivered to the speeding plane and 15 gal. of oil. 
Water and food were also sent up and successfully passed to 
Lieutenant Richter and by night-fall everything was working 
fine and the two aviators settled down for the all-night steady 
grind before them. Fuel enough to run until after 4.00 a. m. 
of the 29th had been taken aboard late in the evening and a 





full moon arose over the city, making the visibility excellent 
for night flying. Pylon 2 located at the old South Spot on 
North Island had been connected by telephone and at this 
point all messages from the fliers were received, communica- 
tion being carried on by messages being dropped in small 
message bags and transmitted to Headquarters by phone. 
Messages were also given the aviators by the refueling ship 


and a telegram filed in Los Angeles at 9.40 a. m. was delivered 
to Lieutenant Smith in mid-air before noon. During the night 


several messages were dropped reporting everything working 
fine and up to 3.00 a. m. nothing had happened to cause any 
Worry on the part of the fliers or the timer stat‘oned on the 
triangular course. At 3.00 a. m. in the morning of the 29th, 
a heavy fog bank rolled in from the sea which caused Lieu- 
tenant Smith to change his course from the 50 kilometer 
certiiied speedway to an inside course of 25 kilometers. At 
4.00 a. m. Lieutenants Hine and Seifert went aloft with fuel 


and at 4.30 made contact but owing to the heavy fog, which 
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by this time formed a thick blanket over the entire course, 
they were forced to make several attempts before 15 gal. of 
gasoline could be delivered to the plane and ten minutes later 
the DeHaviland was forced down on the mud flats east of 
North Island, approximately half way between Rockwell 
Field and Coronado, due to the reserve gasoline tank failing 
to function properly. Neither of the aviators were injured 
and the big DeHaviland was but slightly damaged, due to t!:« 
expert handling. 

During the flight 309 gal. of gasoline, 15 gal. of oil and two 
hot meals were delivered to the racing plane. 


Battleship Bombing Tests 


Two obsolete battleships, to be scrapped under the Wash- 
ington Treaty, will be turned over to the Army Air Service 
for aerial targets, when the treaty is finally ratified, officials 
of the Navy have decided. The old battleships New Jersey 
and Virginia, now out of commission at the Boston Navy 
Yard, have been designated as the ships to be disposed of by 
the aerial bombs of the Army fliers. 

Unless ratifications are delayed, the ships will be bombed 
off Cape Hatteras between Aug. 20 and Sept. 1. They will 
not be controlled by radio as was the Iowa, but will be an- 
chored, without reconditioning. Naval officers point out that 
these vessels are obsolete and do not have armor protecting 
them from aerial bombardment as modern craft now have. 

Squadrons of Martin bombers from the Second Bombard- 
ment group based at Langley Field will take part in the fall 
maneuvers, it is stated. Pilots to engage in the operations 
are now understood to be in training for bombing at 15,000 
ft. and above, from which heights it is understood they will 
release heavy demolition bombs. 

According to officers of the Army Air Service, the maneu- 
vers will be conducted to train the bombardment group for 
efficient operations at sea and to obtain information as to the 
accuracy and effectiveness of the large aerial bombs of the 
2000 lb. class from high altitudes. It is not a repetition of 
the ex-German ship bombardment, they point out, but simply 
target practice for accuracy and efficiency. 


Long Cross Country Flight 


Pope Field, Fort Bragg, N. C., with its little Detachment 
of the 22nd Aero Squadron claims the distinction of having 
made a trans-continental flight and return in a regular ser- 
vice type DH4B piloted by Lieut. E. P. Gaines with Sergt. 
A. J. Hilton, Mechanic, around a cireuit flown over for the 
first time by the Army Air Service in one continuous trip. 
Two Navy planes from San Diego made practically the same 
flight during the fall of 1922, touching a little further South 
but not quite as far North as the Pope Field plane. The trin 
by the Pope Field fliers was made in twenty-eight days, eleven 
of which were spent in California, as against forty-two days 
required by the Navy. 

The distance from the departure to the return to Pope 
Field was over six thousand miles. The course touched the 
Gulf of Mexico, the Pacific Ocean, Lake Michigan, and the 
Atlantic. Twenty-six landings were made at the following 
places :—Columbia, S. C., Columbus, Gd@., Montgomery, Ala., 
Baton Rouge, La., Houston, San Antonio, Sanderson, Marfa, 
and El Paso, Tex., Tueson, Ariz., Yuma, Ariz., San Diego, 
Los Angeles and SanFrancisco, Reno and Elko, Nev., Salt 
Lake City, Rock Springs and Rawlins, Wyo., North Platte 
and Omaha, Neb., Iowa City, Chicago, Dayton, Moundsville, 
Washington and Pope Field. 

The flight was commenced May 18 and terminated June 14, 
1923. Lieutenant Gaines and Sergeant Hilton relate many 
interesting incidents which occurred and report that the trip 
was extreme'y pleasant and not in any way difficult. 
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Army Orders 


Leave of absence of one month to First Lieut. Benjamin R. 
Morton, A.S. 

Maj. Albert L. Sneed, A.S., removed from detached officers’ 
list. 

Capt. Edgard Sorensen, A.S., and First Lieuts. Clarence B. 
Lober and James H. Doolittle, A.S., from McCook Field to 
Boston for course of instruction at M.I.T. 

See. Lieut. Lyman P. Whitten, A.S., from Kelly Field to 
Boston for course of instruction at M.I.T. 

Master Sergt. Albert A. Fletcher, from 91st Obs. Sqn., 
Crissy Field, to 25th Bomb. Sqn., Panama, C. Z. 

Master Seret. Samuel S. V. Schermerhorn, from 42nd 
School Sqn., Ross Field, Calif., to 91st Obs. Sqn., Crissy 
Field. 

First Lieut. Elmer E. Adler, A.S., from Fairfield, A.I.D., 
to 88th Sqn., Fairfield, Ohio. 

Capt. Benjamin Grant Weir, A.S., promoted to major. 

The following eadets, graduates of the U. S. Military 
Academy, have been appointed second lieutenants, Air Ser- 
vice, and assigned to the Primary Flying School, Brooks 
Field for training: 

Hugh Wagner Downing, Kenyon Moore Hegardt, John 
Wesley Warren, James Warner Fletcher, John Albert Cham- 
bers, Thomas Magnor Conroy, Alfred Louis Johnson, Will 
Walter White, Clyde Kenneth Rich, Paul Wakefield Wolf, 
Laurence Carbee Craigie, Charles Wesley Gettys, Charles 


White Lawrence, Benjamin Stern, Wallace Evan Whitson, 


Russell J. Minty, Birney Kellogg Morse, Stewart Leon 
Thompson, Morris Kelly Voedisch, Richard Briggs Evans, 
Alden Rudyard Crawford, George Gareld Rusk, Thomas 


Merritt Lowe, David Myron Schlatter, Charles Trovilla Myers, 
junior, Kenneth Eugene Webber, Charles Aloysius Hennessey, 
Ernest Byron Thompson, Joseph Harold Hicks, Guy Haines 
Stubbs, George William Hartnell, Noble Penfield Beasley, 
Harry Tatum Rowland, John Maurice Weikert, John Hensel 
Pitzer, William Lawrence Scott, junior, Dean Stanley Eller- 
thorpe, Bernard Henry Sullivan, Charles Heath Heyl, junior, 
Lew Myers Morton, John Delany Sureau, John Adams Austin, 
James Michael Fitzmaurice, Frederick Tuttle Manross, Hoyt 
Sanford Vandenberg, Ralph Mundon Neal, Stewart Warren 
Towle, junior, Osear Carlton Stewart, David Franklin Stone, 
Glen Clifford Jamison, Bordner Frederick Ascher. 

Cadets James Francis Joseph Early, Worcester, Mass.; 
and John George Salsman, Madison, Wis., graduates of U. S. 
Military Academy, appointed second lientenants in Air Ser- 
vice, and assigned to Seott Field for training in Airship and 
Balloon School. 

First Lieut. Cyrus Bettis, A.S., to Selfridge Field upon 
arrival in United States. 

First Lieut. Raphael Baez, jr., A.S., to Mitchel Field upon 
arrival in United States. 

Lt. Col. Harry Graham, A.S., and Maj. Henry W. Harms, 
A.S., from Office, C.A.S., to Langley Field for course in 
A. S. Taetieal School. 

Maj. James W. Bagley, C. Eng., assigned to duty involving 
flying as aerial photographer. 

First Lieut. Neal Creighton, A.S., upon arrival in United 
States to Seott Field, training in Airship and Balloon School. 

Upon arrival in United States, Capt. Lloyd N. Keesling, 
A.S., to Mitchel Field; Capt. Idway H. Edwards, A.S., to 
Middletown A.I.D. 

Maj. John F. Curry, A.S., from MeCook Field to A. 
gineering School for instruction. 

First Lieut. Burnie R. Dallas, A.S., from Crissy Field to 
MeCook Field for instruction in A. S. Engineering School. 

Leave of absence of two months to First Lieut. Henry W. 
Kunkel, A.S. 


McCook Field Entertains Secretary Denby 


The Hon. Edwin Denby, Secretary of the Navy, was the 
guest of honor at an Aerial Demonstration on July 4 at 
McCook Field, which in variety of performance eclipsed, 
perhaps, any exhibition of flying ever given at this Post. 
Lieut. W. H. Brookley, Chief of the Flight Test Branch, had 
full charge of the program and was one of its most spectac- 
ular performers. The McCook Field gates were open 


S. En- 


to the public and a crowd estimated at 30,000 streamed into 
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the Field or thronged the banks of the river which cirele jt. 
Great interest was shown in the T2, famous for its transcon- 
tinental non-stop flight, the Air Service Ambulance Plane, 
Al (Sister ship of the T2), the Verville-Sperry Racer and 
other airplanes which were in line for examination by the 
visitors. ‘ 

Maj. L. W. MelIntosh, Chief of the Engineering Division, 
Victor Donahey, Governor of Ohio, Colonel Gunkel and other 
guests of distinction, formed a party who with Secretary 
Denby occupied a special reviewing stand for witnessing the 
fiving. 

Formation flying, with five DH4’s from Wilbur Wricht 
Field, led by Major Knerr, opened the program. With these 
ships at altitude, Lieut. “Jimmie” Doolittle in the DH4G, 
which was mounted with ten machine guns, flew low over the 
Field with the guns operating. This was followed by a par- 
achute demonstration, in which dummies were sent off from 
the Martin Bomber. A 64 ft. parachute, which is the largest 
known parachute in the world, was dropped from an obser- 
vation balloon, carrying the basket and weight equivalen: to 
a erew of five. Live parachute jumps were made by 
Alva F. Starr, A.C.R., James R. Ingram, A.C.R., and Lyman 
H. Ford, A.C.R. Lieutenants Van Veghten and Brookley 
were pilots in these events. There was a bombing demon- 
stration by Lieutenant Fletcher, aerial combat work by 
Lieutenants Doolittle and Van Veghten, formation stunt fly- 
ing by Lieutenant Pearson, holder of the thousand kilometer 
world speed record, and Lieutenant Brookley. This formation 
work was so perfect that it seemed in the loops and turns as 
if but one plane were in the air. Lieutenant Brookley also 
accomplished some startling effects with smoke signalling, 
bringing forth cries of appreciation from the onlookers. 

One of the most delightful performances of the afternoon 
however, was that of the inanimate target glider which was 
taken up attached to the upper wings of a JN airplane, to 
an altitude of about 900 ft., by Lieutenant Carroll, and then 
released. Its first astonished movement upon discovering 
itself free in the air was to describe a loop and for a second 
it seemed that it must stall and plunge to earth. But almost 
as if directed by a will, it righted itself, dove down, swooped 
off at a gentle climb toward the sky, at the peak of the climb 
seemed about to stall, righted itself, dove down and accom- 
plished another gentle curve upward. This graceful curving 
and frolicking across the sky lasted several minutes, though 
to spectators it seemed much longer. As it gradually lost 
altitude, the dimensions assumed more the proportions of a 
full sized airplane and it was easy to realize the value of 
this contrivance as a practice target for our anti-aircraft 
gunners. As if possessed of dramatic instinct, the buoyant 
little glider did not descend in sight of the crowd, but when 
last seen was still planing bravely, disappearing behind a line 
of office buildings. When borne back to the Field upon the 
shoulders of a guard a few minutes later, there was an at- 
titude of respect as well as amusement in the glances that 
followed it. 


Added Comfort for Altitude Flying 


A small cockpit heater, 15 in. wide, 2 in. deep, and con- 
structed of 9 in. standard radiator tubing, has been devised 
at MeCook Field for making use of the circulating water from 
the engine to heat the cockpit, thus making altitude flying 
less of a punishment. Above 20,000 ft. it is difficult to keep 
warm under the most favorable conditions. On the first alti- 
tude flights made with a supercharged LePere, Major Schroe- 
der and Lieutenant Elsey suffered extremely from the cold. 
Before Lieutenant Macready’s flight to 40,800 ft., the pipe 
from the water heater to the radiator was passed through the 
pilot’s cockpit and supplied a small amount of heat. 

Later the heater above referred to was substituted, insuring 
a comfortable temperature for the pilot for the zero degrees 
of Fahrenheit. This heater is placed on a line between the 
radiator expansion tank and the main radiator in the pilot’s 
cockpit. On warm days and near the ground the heat trom 
this device is excessive, so a bypass line with a valve to con- 
trol the amount of water passing through the heater has been 
added to regulate the temperature, even as the business man 
may do. This heater adds but a few pounds increase of 
weight to the airplane. 
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New Wrecking Truck 


The 68th Service Squadron at Kelly Field is about*to com- 
plete a special wrecking truck. Special steel bows have been 
puilt and installed on the body of a White Truck. Suspended 
from these bows is a track fitted with a chain hoist. This 
track extends far enough from the rear of the truck to make 
it possible for an airplane motor to be hoisted from the 
eround to the truck or to the plane. 
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Personnel Notes 


Lieut. Comdr. H. J. Bartlett has been ordered to the Bureau 
of Aeronauties and will be in the Plans Division. Lieut. 
Comdr. Bartlett has been the Squadron Commander, Torpedo 
and Bombing Plane Squadron Number One, Air Squadrons 
Scouting Fleet since its organization in 1920. He has been 
ientified with aerial torpedo development since its inception 
n the U. S. Navy. Lieut. Commander Bartlett was in charge 

the operations of the torpedo plane squadron during the 
rst maneuvers that were held by those planes with the Fleet 

t September. 

Lieut. Comdr. H. B. Cecil was at Fort Hamilton, New 
York City, on July 16 and 17 on an inspection and visit to 
the Naval Reserve Aviation Unit there. In his official report 
to the Bureau of Aeronautics Lieut. Commander Cecil states: 
“The spirit and interest shown by the personnel in their work 
appears to be very good. I inspected the organization at 
formation and was very well pleased with its appearance.” 

Lieut. George R. Pond, U.S.N.R.F., and Aviation Chief 
Machinist Mate Wayne L. Carlton have been ordered to Bos- 
ton for duty in connection with the training of Reserve Naval 
Aviation Unit at that city. Lieutenant Pond has been sta- 
tioned at the Naval Air Station at Anacostia, D. C., for the 
past three months and has been very active in the flying 
operations at that station. 

Aviation Chief Machinist Mate Eugene S. (“Smoky”) 
Rhoads, of NC4 trans-Atlantic fame has been ordered to New 
York City for similar duties. 


i 
( 
I 
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TR3 Seaplane in Schneider Cup Race 


A TR3A seaplane has been added to the CR3 and NW2 
planes that will represent the United States Navv in the 
Schneider Cup Seaplane Race to be held at Cowes, England, 
on Sept. 28. 

The TR3A is a double pontoon seaplane with a Wright E4 
engine of 300 hp. A similar type, the TR1, won the Curtiss 
Marine Trophy last year at Detroit, with a speed of 112.65 
m.p.h. over a 160 mile course. It is expected that the TR3A 
will be able to better that speed very materially, as its engine 
is considerably higher powered than the one that brought the 
TR1 to vietory last year. 


Submarine Planes Ready 


The MS submarine planes from the Glenn L. Martin Co. 
at Cleveland are now ready for shipment. Five of them will 
be sent to the Naval Air Station at Hampton Roads, Va., and 
one to the Naval Air Station at Anacostia, D. C. The planes 
at Hampton Roads will be put into actual service with sub- 
marines as soon as practicable. The plane at Anacostia will 
be used for experimental and test purposes. 

These planes will be the first planes to be placed on sub- 
marines on this side of the Atlantic. They are to be used for 
observation and scouting work in connection with submarine 
operations. 


Miscellaneous Notes 


Authority has been granted to establish a Naval Reserve Air 
Station at Squantum, Mass., near Boston. There is a hangar 
on one end of the station, and Bureau of Aeronautics is going 
to send two or three planes up there. This makes two of these 
stations, one at New York and one at Boston. 

The ZR3 will probably come over from Germany in No- 
vember and Captain Steele now at Lakehurst, N. J. is very 
hopeful that there will be enough men to receive the ship 
when she finally arrives on this side. 
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Transatlantic Flight of the ZR3 


Weather information, based on conditions in past years, is 
being assembled by the Aerological Section of the Bureau of 
Aeronauties for the trans-Atlantic flight of the airship ZR3, 
now building for the United States at Friedrichshafen, Ger- 
many. This information will be given to Capt. G. W. Steele, 
U.S.N. who is leaving for Germany this month to see the 
finishing stages of the construction of the airship and to ae- 
company her on the trip back. Captain Steele will take com- 
mand.of the ZR3 upon her arrival in this country. 


Cruiser Milwaukee to Have Planes 


Two UO1 planes and catapults are to be mounted on the 
scout cruiser Milwaukee. Lieut. Ralph Wyman and Ens. 
H. J. MeNulty with eight aviation enlisted men have been de- 
tached from the Air Squadrons, Battle Fleet, to serve as the 
aviation detachment on that vessel. The planes on the Mil- 
waukee wi!l be uscd for observation and scouting purposes 
and will conduct operations in those activities during the 
coming trip of the cruiser to the South Pacifie Ocean. 


F5L’s Tow Aquaplanes at Coco Solo 


Aquaplane racing, with F5L’s towing the aquaplane, has 
been introduced at the Naval Air Station, Coco So'o, C. Z. 
This is the first time that aquaplaning has been done in the 
Canal Zone. On July Fourth, as part of the celebration, two 
F5L’s, towing aquaplanes had a race. The outfit piloted by 
Carpenter W. E. Redfern towing Carpenter’s Mate Brittle 
won from the p'ane of Lieut. J. E. Dyer towing A. A. Doyle, 
a eivilian. 


Wright and Planes at Newport 


The Air Squadrons Scouting Fleet, consisting of eleven 
F5L scouting planes and eleven D't torpedo planes are now 
at Newport, R. L. together with the aircraft tender Wright. 
The squadron will remain at Newport for the summer. While 
there exercises in practice bombing war games and gunnery 
exercises will be undertaken in preparation for the target 
practice to be held in Chesapeake Bay next fall. 


Air Squadrons, Battle Fleet 


Nine planes of the Air Squadrons, Battle Fleet, left San 
Diego on July 20 tor Camp Lewis, Wash. They will fly by 
way of Crissy Field, San Francisco. These are a part of 
the twelve fighting planes that are to go to Sand Point, Wash., 
where they will remain until September. 


San Diego Smoker 

A smoker held by the officers and men of the Naval Air 
Station, San Diego, Calif., on July 3 netted a profit of 
$506.50. Fifty dollars of this was donated to a fund being 
collected for the child of the late Lieutenant Beatty. The 
remainder was given to the Naval Aid Society. 





COMING AERONAUTICAL EVENTS 


DOMESTIC 


Oct. 1-3 — National Airplane Races, St. Louis, Mo. 
Late Fall — Curtiss Manne Flying Trophy Race 


FOREIGN 


July 20- — International Aero Exhibition, Gothen- 
Aug. 12 burg, Sweden 
Aug. 3- 
31 — Sailplane Meet, Rhoen, Germany 
Aug. 5- — Sailplane Meet, Vauville, near Cher- 
26 __bourg, France 
Sept. 23 — i wn Bennett Balloon Race, Brussels, 
elgium 
Sept. 28 — Schneider Maritime Aviation Trophy 
Race, Cowes, Isle of Wight, England 
Dec. 1 — Entries close for French Engine compe- 
tihon 
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Economy Urged upon All Aviation Units 


A circular letter te all Fleet units and Naval Air Stations 
which has been prepared and sent out by the Bureau of 
Aeronautics, draws the attention of all stations to the neces- 
sity of exercising rigid economy to reduce maintenance 
charges. “The 1924 appropriation is slightly less than the 
1923 appropriation,” says the letter, “and, although appar- 
ently the amount for maintenance has been increased, there 
is actually no increase, as it was impracticable to run the 
existing aviation on the amount allowed. 

“While these increases are well justified by the increased 
activities and the higher wage scales, the size of the 1924 ap- 
propriation justifies no increase whatsoever. Whenever an 
inerease is made for one station, it necessitates a decrease 
somewhere else. As aviation in the Navy is expanding every- 
where,-and especially in the Fleets, the demands on the 
Bureau for aviation material and for new planes are on the 
increase. In addition, somewhere money must be found to 
provide for the operation of the ZR1 and the ZR3. It is 
difficult to see how the Bureau is going to make ends meet 
without reducing the operating squadrons, unless Command- 
ing Officers of Stations are able to work out the solution by 
operating increased forces on less money. This applies par- 
ticularly to those stations whose monthly charges exceed 
$10,000 and form the bulk of aviation expenditures. 

“In deciding on the amount necessary for routine main- 
tenance, Commanding Officers are urged to keep this figure 
as low as possible, and to list all other work. It is hoped 
that Commanding Officers will give this their personal at- 
tention, and that, before requests for allotments for August 
are signed, they will review the records and correspondence 
of the station on this subject for the past eighteen months in 
order to make sure that routine maintenance has been reduced 
to the lowest practical limit.” 


A Free Balloon Practice Flight 


The following account of a practice flight by Lieut. L. J. 
Roth and Lieut. T. B. Null, U.S.N., who were lost in Lake 
Erie during the National Balloon Race, is of interest. The 
account is from the Naval Air Station, Lakehurst, N. J., and 
is by Lieut. Comdr. H. J. Klein, Jr. 

“Lieut. L. J. Roth and Lieut. T. B. Null set out on Wednes- 
day, June 13, for a practice flight. With light winds they 
drifted across the Deleware River near Philadelphia, and 
everything pointed toward a landing in Pennsylvania or 
Virginia about Friday morning. However, the wind changed 
to north west, taking them back across New Jersey. About 
2 A. M. on Thursday, while at an altitude of 6,000 ft., Del- 
aware Bay and the Atlantic Ocean loomed up through the fog 
directly ahead. The situation called for quick action or wet 
feet at the least, so a quick landing was made, but before the 
balloon reached the ground it was tound that what had seemed 
to be a fog was a horde of Jersey mosquitoes on their nightly 
prowl. However, a landing was made about 100 ft. from 
the shore with an off shore breeze. To make matters worse, 
they were in a swamp with no possible way of getting the 
balloon out except by air. After the balloon was made fast 
there was nothing to do except fight mosquitoes and wait for 
the wind to shift. The former was all in favor of the mos- 
quitoes. The only protection against them was to wear a 
fur lined flying suit which kept all except the largest and 
most voracious at bay. However, this is not an ideal costume 
for a hot June morning, so the second round was won by 
the Jersey Eagles when the sun came up and the suits had 
to be taken off. Finally at 1:30 p. m. the wind shifted 
and no time was lost in making a final landing in more 
hospitable territory.” 


Sociable Pigeon Loses Race 


A — race was held on July Fourth between two birds 
from the Naval Air Station, Coco Solo, Canal Zone, and two 
birds from the Army Air Station at France Field, C. Z. One 
each from each station was released simultaneously. One 
Navy pigeon won from the Army bird by twenty-six minutes. 
The other Navy pigeon lost out by sixteen minutes, due to a 
sociable cal!, not in line of duty, made on some pigeons from 
the loft of Fort Davis, an Army post in the Canal Zone, while 
the race was still on. 











BD) Where to Flu 








ILLINOIS 


FLY THEM YOURSELF 
Jennies by the Hour. Flying Instruction by the hour. Ex-Air Mail 
Pilots as Instructors. All size Ships and Motors, All year Flying. 
YACKEY AIRCRAFT COMPANY 
School Dept., 810 Des Plaines, Forest Park, IIL 





ILLINOIS 
MID-WEST AIRWAYS CORP. 


MONMOUTH, ILL. 
One of the four best fields in America 
Thorough Flying Instruction Course by experts at lowest rate. 
Passenger Flights to Points Near or Far 





ILLINOIS 


PARTRIDGE, Inc. 


Aeronautical Instruction 
Aero Club of Iilinois Mail Address-- 


Field. Chicago, Il: 430 S. Michigan Ave. 
Write for Booklet 





INDIANA 
One of the largest - best equipped flying fields 
he United States. 
KOKOMO. AVIATION CORP. 
Kokomo; Indiana 


ALL TYPES OF CURTISS PLANES. 





MARYLAND 
Logan Field, 5 miles S. E. of Baltimore 


All branches of Commercial Aviation, 
Shops, Hangars and efficient Field Service. 
AMERICAN AIRCRAFT Inc., Station F. Box 104, Baltimore ; Md. 





MICHIGAN 
BURNS FLYERS 
School of Commercial Aviation Land er Water 


Airdrome at Long Lake 
FENTON, MICHIGAN. 





MINNESOTA 
WHITE BEAR LAKE, MINN. 
The Twin Cities’ chief summer resort. 
Harold G. Peterson Aircraft Company 
SCHOOL OF AVIATION 





MISSOURI 
ROBERTSON AIRCRAFT CORPORATION 
Airplanes, Motors, Parts, Supplies; Shops and Hangars 


ST. LOUIS FLYING FIELD 
ANGLUM, MO. 





NEW JERSEY 


LEARN ON AVRO and DH6. 


The AVRO is fast enough so you can really learn to fly 
and the DH6 is safe to solo on, as it cannot tail spin. 


THE CHAMBERLIN AIRCRAFT CO. 


New York Air Terminal Hasbrouck Hts., New Jersey 





NEW YORK & NEW JERSEY 
CURTISS FIELD, GARDEN CITY, LONG ISLAND 
KENILWORTH FIELD, BUFFALO, 'N. Y. 
FLYING STATION, ATLANTIC CITY, N. J. 


CURTISS AEROPLANE & MOTOR CORPORATION 





NEW YORE 
ROWE FLIERS 


You receive individual instruction by Rowe Ground work, 
primary and advanced flying. 


BINGHAMTON, N. Y. 





OHIO 
DAYTON, OHIO. 


Supplies, Hangars, Shops and Field 1 Mile from Dayton limits. 
JOHNSON AIRPLANE & SUPPLY CO. 





WISCONSIN 
CURTISS-WISCONSIN AEROPLANE CO. 
FLYING SCHOOL 


Milwaukee Air Port 
GILLES E. MEISENHEIMER 


330 Clinton Street Milwaukee, Wis. 
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Aerial Beauty 


This beautifully finished airplane is the “New 


? 


Longren.” It owes its high, mirror-like finish to 


Valspar varnish. 


Just recently the foreign motor in this type of machine 
was displaced by a new American motor. The Secretary 
of the Longren Aircraft Corporation writes us, “This 
change is in keeping with our policy. The best is 
none too good for the ‘New Longren.’ This was the 
fundamental principle which governed our selection of 
Valentine products as standard for our planes.” 


It is a fact—the finest ships of the air, everywhere, 
are varnished with Valspar. 


39 VALENTINE'S 


LSPAR 


The Varnish That Won't Turn White 





VALENTINE & COMPANY 


Established 1832 
Largest Manufacturers of High-Grade Varnishes in the World 


New York Toronto London Paris Amsterdam 


- ee ‘ 
1 INNA ANA 
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Important Sacrifice Sale of 


AIRPLANE ENGINES 
HISPANO - SUIZA 220 HLP. 


By De Dion Bouton, Peugot and other Foreign Makers. A thorough- 
bred Motor Specified and Highly Endorsed by the Country’s Lead- 
ing Yachtsmen, Power Boat Builders and Aeronautical Engineers. 


"200 


F.O.B. FAIRFIELD, OHIO 


These motors have been successfully proven extremely 
efficient in many tests and are highly desirable for 
speed-boats. 

Replace your old engine with a perfect HISPANO-SUIZA 


for less than the cost of over-hauling your old one. 


























| Also a limited quantity of RENAULT 190 h. p. MOTORS $200 


ROTARY ENGINES 


CLERGET 130 H.P. GNOME 160 H.P. 
SALMSON 230 H. P. LeRHONE 80 H. P. (Am. Mfr.) 


’ So 


F.O.B. FAIRFIELD, OHIO 


After these motors are sold there will be -no more. We have purchased the 
last lot from the government together with a large quantity of spare parts. 
Every motor is thoroughly tested and checked by our Aeroplane Engineers 
before leaving Fairfield Depot, Chio. Every motor is perfect with the ex- 
ception of a test run. 


TERMS: 25 PER CENT WITH ORDER. BALANCE SIGHT DRAFT | 


























° AGAINST BILL OF LADING ON ALL MOTORS 








First come first served, Quantity Limited. 


A Samuels. 


WOOLWORTH BUILDING _ Dept. E3 Phone Whitehall 4588 NEW YORK 


| | | | | Write or wire your orders now. 









































August 6, 1923 AVIATION 








MF FLYING BOATS 


BARGAIN PRICES FOR THE LAST THREE ON HAND 


| MF Flying Boat 3 seater, with Hispano engine $1,400.00 
| MF Flying Boat 2 seater with K6 150 h.p. engine 1,500.00 
| MF Flying Boat new, 2 seater, with OXX-6 engine 1,900.00 


All f.o.b. College Point, Long Island, N. Y, 


COX KLEMIN AIRCRAFT CORPORATION 


Consulting, Designing and Constructing Engineers 
Contractors to U. S. Navy, U. S. Army Air Service, U. S. Air Mail 
COLLEGE POINT, LONG ISLAND, N. Y. 

Telephones Flushing 4450-4451 

















SPERRY 


EFFICIENCY ee 


in an airplane is the sum total of per- 
formance, ease of control, accessibility Exceptional Facilities 
of parts, economy of operation — and F or 

finally—the capacity for enduring service. Engineering Production and. 















Subsequent training and service planes for the 
Army and Navy have proven the sound design Factory and Flying Field 


that achieved the original PETREL. 


~ G-— 


Farmingdale, Long Island, N. ¥ 


Huff Daland Aero Corporation | | Tan GaND Ta Ena me 


Ogdensburg, New York INC. 


U. S. Army — Contractors — U. 8. Navy 
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Everything in rubber for the airplane 
Balloons and bags of every type and size 


UBBER 1s as essential in the 


construction of most types of 
aircraft as metal, wood, or fabric. 


It is significant that no substitute 
for rubber is sought. The efficient 


dependability of Goodyear Rubber 
satishes designers, builders, and pilots. 


Rather, new opportunities for Good- 
year’s experience, skill, and manu- 
facturing facilities are continually 
presented by airmen. To execute 
these suggestions, and to originate 
others, Goodyear maintains a capable, 
skilled corps of aeronautical engineers. 


The service of these men has a single 
purpose: to assist the progress of 
aviation. Behind them is the entire 
experience of a great organization 
that knows how to compound rub- 
ber for every purpose. | 


Goodyear Means Good Wear 


GOODS YEAR 


AVIATION EQUIPMENT 





FOR PARTICULARS APPLY :— 


AVIATION 





are used. all 


over the world. 





Used cn more than 10,000 Aircraft. 


Fitted to the winners of the following:—Coupe Gordon Bennett, 2 Coupes 
Deutsch, Pulitzer, Circuit de Brescia, The World's Speed Record; The Aeria! 
Derby, The Deutsch Cup, 1922, The British Speed Record; The Italian Grand 


Cup, etc. 


ETABLISSEMENTS LAMBLIN 36, Boulevard Bourdon, Neuilly-sur-Seine. 
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DOPES 


PIGMENTED DOPES 
VARNISHES ENAMELS 
Reg. Trade Mark 


MADE BY 


TITANINE, Inc. 
UNION, UNION COUNTY, N. J. 


Contractors to U. S. Government 


ROEBLING 19-WIRE GALVANIZED 
AIRCRAFT STRAND 


ee 


AIRCRAFT WIRE AND CORD 
THIMBLES AND FERRULES 


John A. Roebling’s Sons Company 


TRENTON, N. J. 

















An Opportunity — 


Never again to be afforded is the 
offering by us of a number of 


HS-2L FLYING BOATS 


without motors 


In Original Crates 


“as is where is” at Naval Warehouse 


Norfolk, Va., at prices from 


$200. to $500. 


Rebuilt second hand Liberty motors 
for sale, if desired 


ACT NOW 
TELEGRAPH AND SEND CHECK 


AEROMARINE PLANE & 
MOTOR COMPANY 


KEYPORT, N. J. 
Dept. - HS 





CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $2.50, payable in advance. 
Address replies to box numbers, care AVIATION, 225 Fourth Ave., 
New York. 








Curtiss “F” Boat for sale, in fine shape, with Curtiss 
OXX-6 engine turning 1460, $950.00 ready to fly. S. W., 
2615 Haddon Ave., Chieago, III. 








LEARN TO FLY—BE AN AVIATOR: Onur school gives 
you actual air work every fair day. School opens May 15, 
1923. Experienced Army instructors. A small deposit. Pay 
as you learn. Write for enrollment. Coxsackie School of 
Aviation for Men and Women, West Coxsackie, New York. 





FOR SALE—L.W.F. New Plane with 220 Hispano motor 
cash or trade for good car. Write J. P. Thompson, 266 Fair- 
view St., New Britain, Conn. 





FOR SALE—Exeellent Curtiss C-6 Oriole and several Cur- 
tiss JN4D’s. These ships are wonderful bargains. Kokomo 
Aviation Corporation, Box 77, Kokomo, Indiana. 
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Skywriting is operated exclu- 
sively in the United States by 


THE SKYWRITING CORPORATION OF AMERICA 


who have purchased all U. S. letters 
— patent and pending patent applications 


issued to, or owned, or filed by Major 
) J. C. Savage. 


=F 


W (4) V7i21 2 The processes of forming Morse 


or written signals in the air by i: 
;means of smoke or other visible trails emitted from S 
an aircraft and the apparatus used in connection there- | 
with are covered by Patents issued and pending in 
Anserica and abroad. Vigorous action will be taken 
against infringers. 


THE SKYWRITING CORPORATION OF AMERICA 


Phone Vanderbilt 2431 S50 East 42 Street, New York Cables: Skyryter; N. Y. 
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Speed & Drift Indicator 
PIONEER INSTRUMENT COMPANY 


MAIN OFFICE AND FACTORY BROOKLYN N Y 


WASHINGTON PARIS SAN FRANCISCO 
441 STAR BUILDING 97, BOULEVARD ST. MICHEL 839 POST STREET 


FOREIGN AIRPLANE ENGINES 


LOW PRICES 


OE CSE 220-30 H.P.. .$450 
PCT TTT Pere ee ee 160 H.P... 400 
eS rR a 260 H.P... 500 
etl a ey: 250 H.P... 850 
Rae ee See BN acsccsncceussndnumawuns 300 H.P... 600 


Complete stock of parte for these motors 
_ DETROIT MARINE-AERO ENGINE CO. 
7924 Riopelle Street Detroit, Michigan 








WRITE FOR OUR 
SPECIAL PRICE LIST 
CANUCK, JN., AVRO 
AND OX-5 PARTS 


ERICSON AIRCRAFT LIMITED 
120 KING ST., EAST TORONTO, CANADA 





Canucks-Avros-DeHs-Flying Boats 


Ships and Parts in Stock 


Now Ready for Delivery 
WRITE FOR PRICES 


JAMES LEVY AIRCRAFT COMPANY 


2039 INDIANA AVE., CHICAGO 














AIRCRAFT, MOTORS & SUPPLIES. 


For prompt service and quality materials send us your orcer. We 
give spec:al discounts on quantity orders. Our prices are 
competitive. GRATIS. 


A brand new C.A.L. OXs5 propeller with every order valued at 
$25 or more. 
The largest aeronautical supply house in the east. 
AMERICAN AIRCRAFT INC. 
Station F, Box 104 
BALTIMORE, MD. 


Aerodrome 
DUNDALK, MD. 


MATTHEW B. SELLERS 
Consulting Aeronautical Engineer 


Axrdsley-on-Hudson, N. Y. 














FOR SALE 


Two new Low Compression Liberty Motors 
$1800.00 each. First certified check for total 
amount takes the motors. Aeromarine Plane & 
Motor Company, Dept. “B,”” Keyport, N. J. 


SPECIAL $5 SALE, BUILD A 
FLIVVER SHIP FROM THESE PARTS 


Shipments by Express, uncrated. Berling magnetos; casings and 
wheels; Curtiss and DH wings; stick and rudder control, each $5. 
Special Curtiss, DH Spad, Fokker, fuselages, for $10. Three 
carloads assorted airplane material, $800 per car. Write to us 
for prices on your needs. 


UNDERWOOD SALES CO. 


247 Washington St., San Antonio, Texas 














1000 AIRPLANE CORD TIRES ew 


SIZE 750 x 125 M.M. 


$1.25 “°" GOODYEAR-FISK & OTHERS 


WIRE-—WRITE YOUR ORDER AT ONCE 
TERMS: 20% WITH ORDER BALANCE SD/BL ATTACHED 


AN UNUSUAL OFFER 


UNIVERSAL IMPORTING CO. 
1118 CHESTNUT ST. PHILADELPHIA, PA. 


PARAGON PROPELLERS 


GOOD AS EVER 
American Propeller & Mf’g. Co. 


Baltimore, Maryland 














FIVE-PASSENGER BREGUETS 


RENAULT OR LIBERTY MOTORS 

Landing Speed 32 Miles per Hour; High Speed 118; Useful Load 
1250 Lbs.; Ceiling with Load 22,000 Ft.; Gas Consumption 15 
Gal per Hour; High Lift Wings; Duralumin Construction 
Throughout. 

BEST PERFORMING SHIP EVER KNOWN. 
PRICE $2250. TO $6250. EXTRA MOTORS AND PARTS 

YACKEY AIRCRAFT CO.. 
810-818 Des Plaines Ave., Forest Park, III. 


Exceptional Quality in 
material, workmanship 
and design. 





THE G & 0 
MANUFACTURING CO. 
NEW HAVEN CONN. 








ONE DOLLAR 


For beautiful pair of sterling silver wings 
mounted on a stick pin, or on bar pin with 
safety catch. Clip this ad and mail to us 
with name and address. Pay the postman. 


Wallace Aero Co., Davenport, Ia. 








THREE PLACE LAIRD SWALLOW 


Genuine Hammondsport motor turning 1500. Linen 
like new. Equipped with extra center section tank. 


A BUY AT $1,500 CASH 
R. H. Boettcher, 4334 N. Mozart St., Chicago, Ill. 
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Graduate Pilots and Machines Presented to them with Flying Course, Curtiss Flying School, Garden City, N. Y. 


EQUIPPED AND READY TO FLY 


Here they are—six men who have just finished their course at the 
Curtiss Flying School, with the machines presented to them upon 
their graduation. Each one knows his plane—conditioning and 
assembling it, and installing the motor each one procured for him- 
self at nominal cost, was part of the required work. 


How different from the early days! Then, learning to fly meant 
five thousand dollars—and another five for a ship. Even since the 
war, though the cost of instruction has been greatly decreased, the 
price of the plane itself has still been beyond reach of the majority. 
It remains for the Curtiss Exhibition Company to offer to men 
interested in aviation, for sport or for business, a combination of 
instruction, plus equipment, at a price within the means of almost 
anyone. 


Five Hundred Dollars for Instruction and Plane Less Motor 


For details as to terms, curriculum, enrollment dates, e’c., 


Write for Flying School Bocklet 


CURTISS EXHIBITION COMPANY 
GARDEN CITY, NEW YORK. 
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